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L

RAWEEZEERA O OHW TIT 5 A EGAN & LT, o
P AT & & L,

T, HFHEHOEIKADBESNICS WELSE TH 5, HIFRIC m & e (7
TEL., BARHSROE M EREETIZIAL A3 21E0, BIEE TIZHES Y Y U oA
X DREGGL, Spin LB O OHEN, SR8, B, N X GEREBEEOH
L > CALHEDONOERE R LT-, L7223 > T, b FOETREREICITHK
KON ZBHEFOSRDIRE L, KRR L OERE « BERAIEIC L » TR SN A
AR ESTLEYOEBR AT LT MISAORELZIT T\ 5,

OB EMICE L T, BERRICLL2MTEHEITNONTEY, BEREL LT
I, KD ARIREE COMRER 72 BRI EE I K D4R, LR 15 ISR~ D BB 3 i S
FETHLMNZEN TV D, FRTHRER DB OV T, O E I~ TS
MENEWV D T ENRE L OFEFECEN SERRE ClE SN TR 0 | IRIEC/NE 0%
BRI & D PHATRR RICKT T 2 BN R BIRE I TV 5,

Lo T, AREICBWLTE, BREOVNRISINZ, &G, I ohk, iF
WEFREAER B DI NA VR TN —T L LA U RT T A—T%FRLS — D
N & XA LT Y R 273 %21T - 7~

INA Y AT T =TT, BRI EEE & amete . (1Q) ST
L FEFEA~ DB L OBE 2 7 2R — ISR ORI ORFE Ic S & A E R
RIS NP ERIEE L 4 ug/dL UL T & Lz, N U AT T —T %R — RO
ANZOWTIE, BERFEICBITIEFHEOT —F &KL, XvF~v—7 F—2
(BMD) E% AW THEER O BMD @ 95 %248 FIRfE (BMDL) #&H L. AEK
BA KX S 72 WM ERIREZ 10 pg/dL LA & L7, EFOFEMNEIZE T H/h o
HEREE IR, 4 pg/dL & e TIERW L~V ZHERF L TV D, SRS T A ®) LT
WHLDOTHY, 4pg/dL EWVWIHEITHL T THRZTH DA, AJRERIR Y M iR s
4pg/dL ZER LAWK HICT D ENEETH D,

MR B IEREA~DLEHIZONTIE, ZNETELOETAXDBREB SN
TS HOD EnOIERNENEIZEB T D ARMEFEER LT L HIcBEI N T RN E
W) RER, BREF OSREE N R S ORI BT Sz 7ed, 7 ARUTHW S
NTWHENT A= BT LHBURIZZE SDORWATREHEDR S D L W T-fENH 5,
F7-. ANEEEZ ZEICANTVWAET LT, (KNEIEICET 535 XA — & OfRHL
SCERSBREE TR O SNTEEE N I E W O b D TH D L WO IR H 5, S5, F
TV T fENT I LB BOBK, R&, T8, BN EKEHEN D Odh
REEICE L T, BAENICBWCEIRE R Ta e 20N T — #0373 <,
F—=HZEDIELOENKENEWIEND T, 2D, T AR E WO
HENRE N DEERE~OEBIIRBE CH D EE X2 DN, 4k, EAEICBWT,
BIEONEESCERE, b 0T — X ICESWEHFERICETHIT— X2 &/ L
TV ZEDBVETH D,

bz &Nt MPEEE LNERE L OBRERTT 2N+ THDHT-
D, SOMMABREICHHE T 52 CIXRETH D & L, AEZEZ RIT S0
HFENEE DORELY b - TAHEORER & L,

At MHPSRIRE D DERE~OEBIZEET 2 Hi7- 28 AR ERE I 5812,
MAREREOREZ BT 5,
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Rl ok

EMIBRBEPICIALS AT AWETH Y . B MIHFAEFIZBONT, Sk, 25 -
Rav BT L > THERINTE M ZEDREY. BRSSO RK, THEEENEND
MEIAVIREZZ T TNWD EEZ LN TS,

N RE 9 2 EED ERRA 2 @A DWW TIE, 1986 £ JECFA (FAO/WHO &7
BN E ) 5# 30 Bl C. L OVINRIT )3 2 B e i 25 0 [ R B E:
(PTWI) 25 pg/kg (REAENRE SN, Z0O%, PTWI OXREHN 2 TOERKE
IZYER S 7=, L, 2010 4 6 AICBfE S 725 73 [Bl JECFA 2B W\ T, fili D
IREET — X 0 HLBATO PTWI (25 pg/kg RE/AH) 130 TRWETD FiF o,
Fm. EBEOBZELE PTWI EOEN/NI W LD, 2004 0 CODEX
(FAO/WHO AR MFEEES) [2B W T TREOETEYRE IE K ORI B3
HATENRE ] AH SN TWS,

—J5. KETIE., KEOLEEMEZBZ 200/ BHCEENITEEB LB O
HERNYL - ZEEREZE LD, BBETH, 2007 FIZHERO T80 HEBEH L
THIAZEEZENB EBET 2 E WS ZFREPHRNTEZ o7, TR OFEFE X 50
T, BAEGEE TR EAEEORE - RO ER OB S 62 OB EEOINTIERD
HiMkZ B L, 2008 4 7 AICRMERERES 11 £ 1H 3 50 [ NORFEIZER
BN S EEBGIEL, 33272 DI 252 BT 555 T, o0 Lo M
RSN AT O WS ENRNE X TN TS L LT,

BN EERERIT, ShOBRBERESCENAOES 2 E 2. #55 - Ka6E (2008
9 AR ERE) M OYEHRACEIK (2003 4 7 A FHREES) OEBIEEHEC LR 5 A0 i
R ERHI Cli7e <\ B EMRIZB T 2 BMERZEMEZITO ZENEY THDH &
HIBr L7z Z &, 2008 44 H 17 BHICEAE S 7255 234 IS A TRAMZRIEARE
235 1H2 50OHLITY BMEREEMIZITS 2 & (B 6L Z3RE L7,
Fo. AH LWL, S8V —F v VTN —T b FWE - 5 EEMFRE S ORI
axiE L C, ALl - (5 E B E S L O B - Ravcl B ES0EMZL R
AN B OBEMZEEZ A, FikInbdZ & o,
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. R, EERYEE
i, IR &S 82, JuFHKEl s Pb, & 207.2, 14 (4B) W&, [FfZ{A (204Pb
(1.40%) . 206Pb (25.2%). 207Pb (21.7%). 208Pb (51.7%)). ZJE 11.34 g/cm?
(20C), HAEHNZKODOFZLDPWERTH D, 2P EIR T, FZHIZE
LRI S T & NEBMEE S N D, HKRDRIAIT 327.4°C, #B0T 1,740CTH 5
(O'Neil et al. 2006a, WHO 1995).

. BDEEL A%

%@\ﬁﬁ%3m0$@ﬂ%ﬁ%éﬂ1wééﬁf%@\&ﬁﬁﬁ<\i%ﬂ
WD IRR G THDHZ & %ﬁ CERAL B SRR S 0 T & S LB o
ZMTHD I EEORFEEFFOT-OIZRIEVHERERSH 5, EK!W@1ME
1990 FTIRVTHKI 456 J7 t, 2000 2B WTHRI 20 7 t Lo )E &~ Th
FEFIZZ W (FPE S 2006),

RS AL, £ %%\%w\;%m@ﬁm EREE . N X (855
G4 BE - BE a7 REORLE, BT T LT Ty UE ke
=B O ZEFNOFEHC AW L NS, RIS THES Gh-7 v FET v
-8 BLEIZ B VWS, 1960 FEE TOHARICBWTIE, HEIEHAT Y U o~
DT F ) v rHlE L THBEMEEMO T Ve minEn-a8a1 Y1) v
SEEF L CWaa®d, T RICE N B LS zb & L - TR&AHF
SMRIEENE o T, LU, 1970 FRENLHE T YV U o O AN HHl4 ST
X2 EnD, BIETIIRAFEBEE I 2o TS, £72, KIENSIEFI)
T T, ﬂw MEA B MERE IS E%kbf%w%ﬂt_kﬂ%b\&%®
g, REBLOME A L7 &8 B 2 R AR B L 72 2L RIS 3 VW CIMIRE R
MR SN TN D, KIEETIE, S MA%%EUiHﬁEW@%ﬁKmWE
., TOHREMZ DI AND Z ENNLOBREDRINDO—> L o7z,

BARDBRITHRHAIOME

AARTIZEhO BT EH < O S TR v . IR 33 (1900) FIZIEAE 15
5 THREMHOM O LB D358 2380 S i, S a2 vk HL A
THREDOMEAEOHK DM ThIz, TNLEE, $hidR AR B W TIREAND
RIS HEEENRE SN TV D

WAt E = VIRFIM OB R O H b a2 4 2 BRI THRINEN S, hREERDONRERZR L DI 4ﬁ%ﬁmmf% HE B
WEIEEN 72 E ORSIMEA N H 0 | E - kT, BNEOBEE CEM ORI O A SR 5 s R IZHEDIL TN 5 23,
ﬁ%ﬁ@%ﬁ%%ﬁbf&mn+@&®#%¥£ﬁﬁ%&%éh1w

AF VI (CHy), = F L3 (CoHy) 72 ED T VX V% 1-4 (HiES Ltﬁfr%éf LEWOMFRT, 7 kT =F Leh ((CeHs)4Pb ;
WxFugh) 7 b7 AF A8 ( (CHa)aPb ; A FLER) & ST Z &MLV, TAFAMIEEAEY ., MRoBEVIRE (7]
WRIE) T, o TET v F /v 7 Al LCHBIEABEBHCEM S LT\, FHCT N T T U3 R 2 B 75 5 (W IR
i, wEDHE,

HIYV 2Oy ) A —NICET D AKEEOEREIC LV RAET IEBEOETC L D UEMmMBIET 5 Z & %5
LT 570147 Z Afio@Emy (RERICEKR LIEROROGEEENED) BV U ERASELZLD,

E@i%mﬁX’ainé%%fmA% X DREIGRNHE L 7> T, BETIIEL OE THBMLEME TV U o~k
M52 EREEIEEIN TS, HATHE, 1969 FLIEEN S AHMER OB ERHNC X - THEBIEHAREI~O T L X LR DU
MMESF SN Z EITHAE Y, IHERGEEL I L AITBHREEIC L > T19T5 FE 2 HAES N OO L X 2 T —H Y U VR
WML, 198TAEICT L ITH I VY NAF 7 H Y V) BREMEESN T, R THID T HBIERE O 5 ML 23 K
ShTWb,
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1. BR (BEARX

OBMm— RO S IRE
DFENLLE, P, ZEpSY
BO#MA. BH, WBIT, RES
QIESNAFS. BOHINADHER
YAZ., BRAEL

: 1.0 mg/kg

: 5.0 mg/kg

2. Bf GRIREREK)

O%%

O RIE
BHETEH2EDTH> TIEE DALY,

QR EELE
SRV F—F—HE. AERRESRHERUVEHET
LSO FRERFKDEK : 0.1 mg/L AR
SRILDAF—F—HEDEK : 0.05 mg/L LT

RN DR IRE : 1-40 pg/g LT

OBE - BRI NSDEMB—BOBRE (58
E2HK)

OBEEFIBXEIZOEENEHIYVEROLNEZEZTNDOH
HEETHLTITHLLEL,

QB REMIBLDA Vv FARX, BE - ZRAEOH
E - IBERAEE  0.1%UT

QFRE - RROEDEE - BEANVEY  02%UT

OFBE - RRVEXE IS OEMEOHM BRI

OASRE, MEBMUIERYODEE BHHAR

- EE<25cm : 1-8 pug/lem? AR

CEEZ25ecm DB D : 042 pg/mL LT
QERMBERIF— AT LHNSEE - RHRAK

MEHER - 100 pg/g UF. BHEHEER : 1 pg/mL T
@I LHIFHFE

MEHER : 10 ng/g LT, BHEER - 1 pg/mL T
@£REE BHHR : 0.4 pg/mL LR

5 BHBR

OBHLB L XITZDEMHDIHIE
D52l YK, RUBILLE=L, KUTFLY
BB - 1 pg/mL AT
@ILHEEL»ARY
MEHER - 10 ug/g UTF,BAHEHAER : 1 ug/mL T
Q%E. €BMT VYA
BHEER - 90 pug/lg T

KaEE

KEKEEE

0.01 mg/L A'F

RIEEXZE

KEFBI-RbIBRESE

0.01 mg/L LT

TIEBRICHREHHREEE

0.01 mg/L LA F (1Ri%6)

RRBRMLZE

[FUNVEHE A

10-30 mg/m® (FERDEFHICE >TEL D)

KEFALILE

—BHKEE (BFREE)

0.1 mg/L

TKEE

BECEHLLIEEMEIZD
WTOHHESE

0.1 mg/L

THEEEREE

E_REREREVE

0.01 mg/L

BHELEPEORE~ADHEEDIEERVE
BoREDREICEHT AR

E—HEICHEE

5 /e O 2 F AL
6 SERL 34F 8 H 23 HIREIfT/

REE 46 5 (CRIEFRK 22 BR45 87) OBIFEIZ LV HE,

9
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T D BUTIESRH OB EIZOWT, £ 1I2F LD, 2007 Fl2HEBLO
TEDERNIEE L, SAZEZ N H ERBI L7722 L0, KEIZBW CREOZ 2
HELB2 2P BRHCE ENLA2TE-EB L O H EREI - KA REST D72
EDOFMEDBHRNTE Z o7, BEATEEIL. ZN0OFEFLZE>0IFI2, B
BAEEORE  REBAMER OB LLOBBERED O H | MR 28K Z RE L
770

- RIRHDO 5%, Bk

i, HIEREIEEIC 1.5 X108 EEWREFIE L., ko iéndh L L TIAL
FET D, BaDEUL, JEUC & 5 8k 7 D izilE - BE), KILOMKEIZ L > T
BREE R S D 1E 0 B MESHII IR I D i & D T R T ADRREEIC &
DARRT S, AR o ERESROS I &EITFRH 19,000 t (Nriagu & Pacyna
1988) LHEE 4L, £ D 5 B KN B OFR TR 6,400 t (Nriagu 1979) &
HEIN TS, LL, BRREEROS OB h~DIEEEEITD 72 < BEFITHK
H S TN TR HERS S & 72 > THUER R B ~RE S (WHO 1995), Zh b
HARHSRDOPEHEIZ, ASHEDOZNITHEX TSN EEZ BN TWD (Merian
et al. 2004), ANZ&HKOEHEZO(LAEWIT, i, R, R, FH, 54X
ITEFEEDONTNOBRICE W T HEBREFR ~HEH S 5, 1965-1990 Fi2H1T 5
R OETHEE EITR A IZHM L, 1990 4F121X 5.6X106 t (2% E~7- (OECD
1993), H8 AV VU MERA SN TV D ETIE, KAHFOHRDIEEAENT VY
Y EIRBET D HEHSCHEN D Th 5, F7o. hEn LRSI L CIXEIRE D
haEETePERIC L > TRATFOSREENEV, BRI A~PEH Ihzgmid, 10
TAKIZERET 5, ENBICEENLIHOZ ITIRIFENLOHDTH DL, £,
KESKF OENTENE DR~ AF N, BWEHICL > Tt MIEDLN,
EWEREILS £V KE <2 (WHO 1995),

. KRG

NBIEENC X o ThEA 7238 ATRD BER M B ST R, KRR O FER &
OMERESN O BRI DB 3 A2 Uiz, 1970 SEARCIBEE ST Y U o 345 [E T2 IR
SNDEIITDET, RO THEET O LD RKIGHRD 95%I1LT LF L
B INAIHRCR Th 5 L HERI S 7z (US EPA 2002), Nriagu XU Pacyna
(1988) 1%, . 33 1 t DD EEINI KK F~IH I TWD EHEEL T
W5, PEEEMUATO BREE (KIS0, EaoEdk, 7 KT ADAR
W LSEIZE W6 OMREEE) ORKHFENEEIX, 0.01-0.1 pg/m OFiHH
WEHEE SN TWD, 1975 FFLIREHRE STV D RARIRE L, MR CTHIE S
72 % T 0.076 ng/m TH - 7= (US EPA 1986),

RKEATITHEH SN EEEOSEEWIT, TIChiHIREEE L CTIEEL., BEIK
OEHDOIBRE CREAF D HIRE - BREIND, BRI (BRI FEHRE>2 u
m) (THEAYFE AR < AZILAE T 208, Mok FII R & REERER L S 41 5, RL
BN 0.55 pmARE ORI 113 64 FFILL B 28R 2 L, 1,600 km DL E & i
EEINHZENHEINTWS (Pirrone et al. 1995, Milford & Davidson
1985,1987, Pilgrim & Hughes 1994), £AEGSOMBHTT) D KK HF ~PEH &

10
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LEki 71k, EIEn-iRE LS (PbSOs. PbO-PbSO4, PbS) TH 2 (US EPA
1986)

HAAE 16 #MICHRE STV 2 ERKESBIER TORKFEE T — X &
CH G BIBERA MBI AT =8 ) v I/ F =2 W TE SN, AALE
BT 5 KRAFEREEORMEIMEOHRE 2K 1 12T (F 5 2008), K& H

BRIEEE N 1975 20D 1980 R FTT TR LT=DIX, 1975 FDF
@ﬁ/J/®ﬁmﬁﬂ LEENRENEEZZONTWD, F72, 1996 4LL
M@kﬂ$f@F@ﬁ@@mj@%ﬂ%ﬁﬂ%ﬁéﬂk%ﬁzﬁﬁﬁﬁ®&§m
X0 BEEY I FEEFT NS O RGKIEHENRKELBD Lizizd s EX 605 (F
76 5 2006)

~ 160 |
S 150
j%o 140 IA
-Flﬂ/ 130
= 120 a
£ 110 \
B 100
a
S 90 \
80
T a——
50 v
Za 50
g 40
X 30
K 20
10
0

1975 1980 1985 1990 1995 2000
AEFE

¥ FEES (2006) h 51

H1 BHAZEIZHET KK RRRED R FIHEDHS

2. :tiiﬂlﬂ@ﬁ'n‘

R DEEIERTREE TR 10 -20 pglg TH D (IPCS 1989), $hiin D% < 13 KK
E}:ETEZEE/ETZ?)%) 2 BAEREROF T, ABRZREGY % i b 5T 25T
+3<CT&H % (Nriagu & Pacyna 1988, Nriagu 1989), T OehE (MFEIZFHE
%ofﬁﬁkli/%) i N RIEEDORE & 72 BRI OB S 5 W T I 2}071
EVRL T ORI L 0 AT 5, SRS K ONRMEEAE O 7 25 T8 o #h
B & 7 %60

TEEF ORI REED b O (Bilgsn . REES . BRbsh) . KD b D,
JElZWFE ST b D, W SOk L kT2 b D, 21 NAEEYIZK
ETHLD, I THEOHW Y EHEE 12&%%/552#6%)0)@2:%/1 Tho (US
EPA 1986, IPCS 1989), Zi b DREDE WM, 3o pH, 1, Rk,
o &, Bt e A R EmLEROIAE, BA ﬁyﬁ%ﬁﬁéﬁfﬁii’%qj@f’ﬁ%%

11
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IEEL T 5 (NSF 1977, Reddy et al. 1995), HEEF OO K5I, K
T SV R R Bk~ o DAY & BRSNS S L TR
D (Reedetal. 1995), THEITHH RFFSILTWD 7D, WL (HEEKICEHEE L
TARRETOH T R~DBAIT) 1ZIFE AR S0V, $anilE L= HENR A
INHZ LT, BEKBITTHAHREMEDRH D (US EPA 1986, NSF 1977),

M EEDZ ) pH 6-8 O HHED LA NI REME DO F SR Z TR L |
[ U pH THAS & &N 7200 13 ClIk TRt nssik 2 a4 2 2o, IREEA
TRV VA A LM E AT A5, pH 4-6 O LEEDOLGEIL, AN
RISVEME L, IO ~EL D A E D alEMED S 5 (US EPA1986), -3
DDy 7 7577 R L~ULid 10-70 pg/g O#EPHN (GEMS 1985) Th 5,

FEMINZ K DERDBGA IR L AR B ORI & K0 5 OREMFRE ~DILE D —>
DTaEAND D, T, NEEOREEEZ AR L, Fix DA 4 LK%
TRk LT3 L 3RENCHE AT 2N H D720 AR D OWINEE TRV & & %
HENTWD, BFRICWIN S D HEF OEIL BiA 4 HEE, H5Ek 4y pH.
HHmE, LAY EE, WmINLE EEGBREAOREZ: EOR F-ICRFET D

(ATSDR 2007).

FEW H OERIR L 13 R OSSR IS I BT D, M OERIRED Ny 7 7T v
R L~V ORIE T B EE AT 72 2 80 E A RIEO8 TIH Y S e IR O B
B I KL 2 BRI DG K » CTHREEIZ 72> TV 5, AN ClE, @Y e
BFC 92 uglg LW 9 EWVEMEREA R SN TEY, JEEE LTHEASTWD T
KIBIRIE., BICEBREOHNZEH L TCWDHAREMEND D, — KB IEEE LT
S5 FRIBIROEREFE X 1,000 pgl/g Kiiii Td 55, KE T 26,000 pg/g 12
ETHEWVENHE SN TWS (WHO 1995), (T4 b > TRED T AIGIE
DSEAT S 7= HEOSNAIEE L. 425 ngl/g T, FEECAH THEEORIER FIX 47 nglg
TdH o7~ (Beckett et al. 1979), WEICIZENEBE, BF, A 7 OLEIZA
AHERA STV BUIETIEZ < OFETHEHANHIBE S v, BNEENOSHERFEIX,
KET0.06%LL T, =2——F 2 RTO05%LL FIZHH SN Tnsd, L,
WBEOBAHREN D DOEEE (RUF) FOBCHBET, ENELELT, &
HWVIEIFERBEDOBRSHIEEYDORIN E 725 Z LR 5, ZuiBEtofE, 5
BOH S, BEIRER EICK D, FRNADEOEH LIV, EEEBE»Ebi
TWRWGE LR LT o ThHILAED T NEVMEIZ72 D  (Thornton et al.
1985), 1 Ry OREITLDOMFENGH BN o 7o K 912, EEBE ORI
IR EN R R RBEB RO RE 2R A E 2> - iEMEN H D (Rundle
&Duggan 1986),

1999 FEIZIHERET D B4 BB EAHIRGFHAE] 280 T4aE 10 #8
m&Et 193 SO HEPORREZHE LRI L D &, —kbEFD
PRI LA AT 18.2 pelg, BATEEMER X 2.2 Th oo, (M) AARLEER
2 (1984) BNBYL TWRWEE X B DKM, M, FRREECHE LZEH
MO HEET OMIRE 2K 2 1RT, —fix B ORI RTEEE 13.2 ng/g
T L L, FRENETERODORE ThHoT (L 2006), 7ok, ()
PERFITR AT E AR AT v ¥ —2N F & O BRIV (BRFEE 10
km2 (2 130EH) 1285 & IRILLBER AT TIEERIRE L TR <. i 6,064
ng/g \[ZIET DM I TWD (535 2004),
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

K2 BEAOERMFDOFFRIEPORERE

" % TIEPENEE DL T H{E [ug/g]
TEOEE Rk SRt =
KELIE 231 19.9 15.9
g 166 14.8 13.3
HFMLiE 236 16.4 14.0

=1l 633 17.1 14.5

1) ERthTIE#4 0-15 cm. FMTIX 0-10 cm
2) #HhERTH430-60cm DS HLFELEL 15 cm
X 2R (2001) M 5318

3. Kig - EEFR D

i, K60k, HENS O, &2 WIFHKROFAIZ L KEK
HIZAFET D, RIEKF TOOEMEITKD pH LIEFROGHBITIKFET D
(US EPA 1986), #iiZ. /KT A T OKEbMA F . REEA F o, Wil
AT RO VA A ) EHEEMEOLTEE Z TR L QLT 720, 13 E A
EDFREKEH T KICEB D THEAEOSEE XKV (Mundell et al. 1989),
Flegal © (1987) OHEE TiL, KE/AKDOHRINL~L1F0.02 ng/L THH- 7=,
— I HUF KSR EKITIE 10 pg/L BL EOShRE TR S Tunvien (IPCS
1989), 1970 FEXDKEA YV J AINTORHEIC LD &L WIIKF ORI, 7
D OEIGINREMEDIREETHEEL TS EEZ BN, BBk 1 & L THEET D8
CIRTFRE L U CIRET D én & D Lbid, HIEOW)ID 4 - 1 > AR T O] D
27 : 1 ETET D (Getzetal 1977), METIX, SEYIROMELY HEEZ T
PRI DOUEAFEN D S IZIEF TR UL D8 LR S TuZen, KO
D D T OWEK P EEREE L 3.5X 1038 pg/L (S 0-100 m) . 2,500 m LA LD
RET 0.9X103 ug/l Th o7, ALREFHED S Dk Tl Wi Tk 34 X103
ug/L, 2,500 m LA LD S TiX 5X 103 pg/LL Toh - 7= (Patterson 1983), Settle
& Patterson (1980) (%, AHATOWKTFEIRELIL 0.5 X103 pg/L Th-o7 &
HEEL TWD, Flegal & (1987) 1%, KEA Y 74 V=T IDEL T L —{ET
1T TZAEN S, IWEHEKFERD 95%N AU &> GEIXIL TR TH D L H#HE
ELTW5S  (Flegal et al. 1987),

BRBEE (2011) A3 EMi4 2 2EET SO AIAKIBEIZ BT 28R E ORI E R
3 (2001-2010 ) 12 L 5 & BITEDOKE HENE 10 pg/L 28 2 5 R OFIE X,
WTNOEEIZBONTH 1% T EDbT N THo7,

ErZHITHESE

1. RABRE

W NBREZ Clx, K& Wﬁbt@ﬁ%# FRAZ Ko THIZE Y IAE 4, i
~BE L TN EZGER T 5, WABRFE 21T, ShRLBHATCEn M T I 1T DR,
@%aﬁﬁﬂ%ﬁﬂ%ﬁOW%/M/&HfW%&k@ﬁ@ﬁﬁ#%@M%ﬁ*\
IF\QQE :\%ﬂ%#%@wMﬁx&k@ EREE O DIRZEN DD, £
7o I ICbEENTE Y, 1960 FE005 1980 ORI T 4T KT
IRFE SN TN T 4 NV H—(F&DTEZ O E A BT 2.4 pglg THYH . ZD
I BN N A, RV IIKEBmIZhsZERHEINLTWVSD

13
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15

16
17

18
19

(Mussalo-Rauhamaa et al. 1986), H75 5 (2006) (%, 1999-2003 40D H A
RENCBIT D RKEATEEOT=2 Y o 7HIEE e Oh) ESLEEE - REAFSEAT
KON () BREAE IR FUERE (2005) O/NR ROV A DOREE S . R
BEFEFINE (BT hrm - v alb—ya ) ZHANT 0-6 DN LR
NOWNgEFEEZHETE LTz, TOMRERIITRL, /MR (0-6 &I DN)) &
RN D NBRFE B DORERGAZ I L7 b DO &K 2 1R T, s, /pNEo
FHREAL D HEREY7- ORFEENS L /NEOFCTHERPMMEE EREY
720 OUREFRENSVMEAI A H LD, Zivld, FERpoMEVIE ERE Y 72 0 ORE
BRZWNZDEAS EEZILND,

F o B X O /N oM PSRN ERT 5 2 EBNEEROMIEIC X VR
SNTEY ., BAROBSATO/NE 2 RGATON I RIZB N T b, IERRES T
DO/NRIZ AT, BIEFZEO/NEO MR EREITEm -7 OGS 1997, Kaji
2007),

K3 IMNEERADRABEEDHTERRE

THiE 5IN—t B4 | 50/8—k2A | 95 /18—t 4
Hgrkg [ng/kg AE/B] | [ugkg AE/B] | [ug/kg KFE/H]
0mIR 0.021 0.0037 0.015 0.058
1R 0.018 0.0033 0.013 0.051
2R 0.018 0.0031 0.012 0.050
3mIR 0.016 0.0029 0.012 0.046
4R 0.016 0.0028 0.011 0.044
5 %R 0.015 0.0027 0.011 0.043
6 IR 0.015 0.0026 0.010 0.041
INR* 0.017 0.0030 0.012 0.048
A 0.011 0.0019 0.008 0.030
Wal——3= NZA
*0-6 i JL ¥ X hED (2006) 555l
0.07
0.06 | INR
BA
0.05
004 |..
i
® 003 |
002 |.
001 |
0.00 : . . . . .
0.000 0.014 0.028 0.042 0.056

ROKREE (pokg/B)

2 INREBADRABREEDHERSH

Yalb—=varET BRI LT, ZOANICKEORIZ A SETHAMZBIHS S 2 & T, ZOBRREHERGH
(i< 7k, 2T, BEREOZDMERLE AN M OBREROE O ZBE T 272010, BREEPIRERERAL (R T

¥ HFEES (2006) 551

SORER L) IS Hiz 5 %, Crystal Ball® 2000 (Decisioneering Inc.)&Z W= THhim « I alb—va v &179H 2
VR 2 b=y g YORITEENE 10,000 & L, YT T FEIC
&, MRS E —RRRMER OB L, FXMOMESMIHES> T, FXMNLDEEY TV T 5T7T 0 - A

LT, BEEEOMELTHEE L., T vl -

P8 o T AR LT,

14




2. BROKESE
TR ZENR TR 252 1T 72 VRN T, B0 M OB K 8 E BB FRIR & 72 > TN D,
—J7 . NETIE, BREOEEKICNAZ T v IR BAEZ N L TENER
i%%ﬂ%é@ﬁ&@oﬂ\éo IINHDOMIZ, 7V RAZ VT T AL D%

s RO ENOEN T M IRER L L TELLNT VD,

fr’\i\ TG IR A I U7 BB, RERTPICERET D80k 1O FE, $hn
VA B LI EENS ORI > T AMTICE N5, BIEY Tl @,
/;;%r“ ITERE L VRO T2 &<, FEOFH S TR, e X a2 L

© 00 30 Ot i Wb

10 71 R D REYIE, 1980 FELIE, UEHAMIZ X of%a_éznf:/w PR
11 /5’65 X v KbgIzEA LTnsd (WHO 1995),

12

13 (1) BEYHL LDIRSE

14 OBEILDIEE

15 WS DO BEHEHEOHIEZEREOH & L T, 53 FAO/WHOA R S i i &
16 Faik (JECFA) (1999) 23 F & - #EEEMEBEEZ KR4I, HEEERBE
17 B D EIME130.3-24.4 pg/kgREA OFPHIZH 0 | £ < OETIX2-7 ng/kgihE
18 [BTHoT=, TESLTZ 7 ATEL, KETIHE» -T2, BBREO h—F L F
19 Ay hAZT 1 (TDS) £ FHH L i EE R (1998-20074 D -
20 Y)E) 1338.6 ngkglhk®E/METHY . HEEIFIEFR LLL_AVThHoTe, £/2. KA
21 ENROEBREZ T DL < OET/HNEOFB2EREFE O, ZIuIE
22 Y720 ORFEN/N E@ﬁﬁ@p:&rﬁik%iﬂﬂéﬂéo

23 BRENCBIT 2 EFEND OFIRFEICE L TiE, Watanabe® (1996) 75,

24 1979-1983 4 (1980 4EF4r) M 11991-1994 4 (1990 &ff4) 12 H AEMN19
25 2T (AbEE 2> O IR E A I R SAENC ) T A (1980414
26 4844, 199044 4674) ﬁxaﬁémﬁﬁk&@ Bl A & dp24 HREFARE A
27 R (19804EF# 29340 . 19904EFAA 37540 ) DRtz 7 $nEHE L UMM
28 TR A RIE LTz, $h & R IE O B EIE I3 19804F 7 4 00 32.2 g/ A 7
29 51990FFHAE D 7.1 pg/ BT, AR 1E3.39 ng/dL)>52.32 pg/dLiZ\W v
30 A& (p<0.01) IZETF wa‘_o 7272 L19ATIC T B M ghie fE & gnE e
31 D KAEHIEIL19804FEFHA & 1990 FHA & HITHBI Ldo 7o, ShBIEKL DY
32 AR ERIREE IR T 27 O M - Hlsk ($R4EHEE29-80 pg/ H | Lmtljf 6.8-9.2 pg/dL)
33 oD WVIFHCKEERE (17-125 pg/ B, M $R1.2-9.6 pg/dL) (TR TR -2 &
34 WAL=,

35

36

8 < w2 (mouthing) : MIZANTHED® % ILEhEHA DOBIE,

9 N—HAHA Ty FREZT 41 (TDS ) : EHIHORMZ/NFRESTHA L, EREE - FREEIC LKA MOERE
ﬂlﬁbfﬁ%ﬁﬁu CIRA L, BEIE U TEICT 2RI T - AE L7218, O L. BREED &I LW E O &A1

FEEREINT 5, ZHUCKREDOEMICEIT 2RMEEO RN EREZ R LS Z LICL 0 | ALEWHE OSN35 &5 E
?“5 ~ =7y bRy MR E BIEHEN D, BUEOEEMELE VD, Efi T 2 FHIC L o TRAEDOEENE- T D7
B, FEHEEF O ISR R ORERT — 2 DRV ARD S5, SHIC, BN TEL ORLZRET 5720, W2 ND & 722
D RTVMEN DD D,

10 PHEGEIKE L T, — FICER LT X TORAEY & FH CRFEHEOFR CEORMEZED TR L TH 5o TOord 2 ik
E—HEBRRE DT ABNEICE SO TREE L2020 T 2 HIERAH Y . 25O HECTHEMERENAETZRMHICH
KT 2 FEOBREEHEET 2, EERICERLIEBEME DI T 5720, IERREAHOND 2, FFEDCHEADETH Y |
AIZL o TRFNADRRL D20, B EN2EBMITHGULEMIC K> TRERIEZ KT,

15
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—
=)

K4 FEOBFEHEDNERERE

n SRIEREIUE (ug/kg IRE/H) "
X A4 e Py ERETIY %
A=A FUT B 2.6-3.4 #12F 1.6-2.5
(1998) % 2.4-3.3 712 F 1.7-2.7
Ric2F¥ 3.1-5.0
B9 A 2.0-5.1
49 | Bk 4.2 Ric2¥ 7.0 BIKER S 95%94 Vil
6.3 | Bk 5.6 Bl 2x 11.9 B & T 95% 94Vl
el 2.4 | 20-33 ¥ %% (70kg) 3.3 B 1-4% (20kg) 5.25 HERE
P B4 (60kg) 10.1 %74 (16.5kg) 24.4 TDS., #ERE
T4 F R 1.4
7T VA % 4% (60kg) 8.3 B 2-8F (20kg) 194 AERE
=a—Y—FF % 19-FLLE 3.3 Bic 46 F 5.3
(1998) # 25 F ULk 2.5 B4 1-3F 6.3
2\ ANFT ¥aFBk 9.9-48.6 | HPRf—BKfE
HREF & 6.7-57 i — fe K AE
AYz—TV 2-6
=il 2.6
HE (1982-91) 3.3
KE % 25-30 ¥ (70kg) 04 B & 611 » H 06
(10kg)
7 40-45 ¥ (70kg) 0.3 B4 2F (15kg) 1.1
# 70 ¥ (70kg) 0.4 B4 6+ (18kg) 1.4
% 25-45 F (70kg) 0.4 B4 10F (22kg) 1.2
% 70 & (70kg) 0.5 # 14-16 ¥ (60kg) 0.4
% 14-16 F (70kg) 0.4
HA (1997-2007) | 3.6 (53.3kg)

L HEEPCHIEEN TR S TO RN S O1E 1980 AR DM EH
() IFHEEICH WK E

3 WHO FOOD ADDITIVES SERIES 44 Safety evaluation of certain food additives and contaminants, IPCS
(2000) R UEAEDHERE TS (FE 2EZE SR LEEMIETT. 2006) A 55|H

S 6T, BAEICHBITHEDD D ORRFEEIZOWVT, 197716, R
RS (WHO) (2 LA HEkEREE =4V . 7~ A7 A (Global Environmental
Monitoring System : GEMS) ®—8g & U T, [E =ML & AT s 15

e N
OO0 I3 Uk W

BAEMZERT & W L CRETPIEYE OTDSIEIC X DR B 2 F0E L T\
%, ZOFHETIE, H4100-180fEH O R M A FHEL, RS L7oalel 2 8- 12 14
L, HFYWE. B3R 20/ L EORIENM TN TWD, o, EERBRRL
w)ufw IOV, EEBEAE (LOQ) »1/2 (ND=1/2L0Q) % ZDihaHa
B LTBRERLZ RO TWDI, ZOREMSRICESSEEND OHEIED30
%FWH@”%I3_T¢‘ﬁéﬁ»%@?ﬁﬁﬁai 197841213100 pg/ HLL ETH
ST, FRLBESIICED L, 19884 LIFRITIFIFE20-40 pg/ H OFPHT—E &
@o<W\5o1%&&#»Emmyiiivnoﬁﬁwxﬁﬂﬁ@§Ei 27.6 ug/H (R
#53.3 kg!2T3.6 pg/kgRE/H) T, JECFA MNERE L T 7= 8 E i 258 [H 48 B

L1 25 Hr el B oD P JEE A < ﬁ%ﬁﬁﬁ (LOQ: limit of quantitation) (Zi7= 72V A, ZH 5 OMEIZER FRU T (ND : not
detected) & LCHiti S D, DHFERM ND & 72072 A O HE kS LT, ND=0 & ND=1/2L0Q ® 2 FE¥ D J5 LN
5, GEMS TIHEWEREONRFME ZFHHE T H82IE. ND TIEARWT —Z B2IRO 60%LL EdH HH4E. ND OF —4
% 12L0Q & LCEHETHZ E&2BERHLTWD,

12 S5k 10 45200 & R 12 4R B O [E B A 1T IS < BARAN ORI E (281 53.3 kg, /NL ) 15.8 kg 07T 55.6 kg) o

16
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2 (PTWI) 25 png/kgiRE/HD#114% CTH Y . 20084-1%30.6 pg/H (IKE53.3 kg
T4.0 nglkglk&E/H) Th D,

(ueg/H)

110
100 R
90

80

=~

70

60

40

——

30

20

10

1980 1985 1990 1995 2000 2005 (4)

—— ND=0 - @ - ND=1/2LOD

3 BEMDHRENEDHER

Z D1k, 21.3% KEFH 27.2%

-1, 5.9%

BHR-BE
11.6%

4 2008 FOBREBHEKDEEFEEE (ND=1/2L0D) IS5 14 BREDFTEE
17
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QFBMMLNDIEE

20084E DR FH K ORFRE:30.6 ng/ BIZxT 5 14RO &5 R % K417,
148 mBEOFERIT, KIH27.2%, WE4Fm1313.1%. B3 - FHJH11.6%. #. -
FLELEL9.0%, MERE - 156.3%. W+ II5.9% K OH B 5. 7% CTh o712, KD %5
BNREWHEE LT FRENSZ W LICERT IO THY . aHENFRIC
BN EWND ZETIEHARY, 2L LTI FIZEWEREERTREDORMEESL
BTSN T, $NIZE < OBIBEHIALS S L TWD, £, 2D OB LEE
DFHHRIL, WEVEROEFEMMIChz> TREREITA LN (E
SEE SRS R AL AR ZERT 2000, 2009)

BB D BEAEBZ DN T MK ER 23 Tl L 7 EE 2R ENEREM T OMER
FRETIERE R AR T, BIROTDS & il L TERBANEW-D, E&R
RARWBEOEENE L 8o TWAN, /IR, KE, DAL, S0t (FHoX),
FONAZE D THIBENEMEWMEZ R LTz, 2025, &ty (FHoX)
CTEEARERMEEZRHET2EENRLE S AZOINATE O THIREOKSE
K OCEBED & HITEWMEZ R Lz, KEMIZOWTH, RO EH FEEFHE
CERRO-11455E) MEM SN TWDH, T8V X THEME230.15 mgkg, “FHIMHE
230.088 mg/kg TH o772 b DD, ELAD26fFE TILEERF AW Ch o 72
(BMIKEEE 2008), 71 K U7 AR T ILAKIETHLITZFFE DR MR M
TEWE W IEENZ IOV THITDS THEBI RS OFETHL A LR T,
AFE, AxTa, T AV B TI980FERIT M ST /NRFEE OB D SHE
FEARFRGITT, BAERMICEREITE <. FRIANE T SN EEE b &SR E
DERPH S TS (WHO 1995), — . Fed3ECTITRIRNFSL AR AT
AT ENOREMFLI0 MO EFEEZHE L& 2 A, MHEHERAE0.2 mg/kg
LR ThDHERESNTND (KRIRFFSLARE AT 2006), FRANETITEH
7Y —E~OUFE R bR RIS L DEEITRN EHERI S D,

13, %%, o—b— Ok

18
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x5 ENEREVORSHEXERERR (FRI6FE)

=1

o | B2 | TERAXRE | TER | RelE | THE | FHIE | FHE
L2 RE | BRE | oR# Rk (1) (2) (3)

mg/kg = P DR | mgkg | mgkg | mgkg | mgkg
* 200 0.02 | 194 97% 6 0.02 | 0.001 0.01
INE 100 0.02 71 1% 29 0.04 | 0.007 0.02
bN-=1 100 0.02 85 85% 15 0.06 | 0.004 0.02
ML & 40 0.02 34 85% 6 0.02 | 0.003 0.01

e (RDF) 34 0.02 15 44% 19 0.14 0.025
EFWlA 40 0.02 39 98% 1 0.02 | 0.0005 0.01
ICACA 39 0.02 38 97% 1 0.02 | 0.0005 0.01
[EhivL & 40 0.02 40 | 100% 0 0 0.01
FyrY 30 0.03 30 | 100% 0 0 0.02
Jawyay— 30 0.03 28 93% 2 0.03 | 0.002 0.02
<& 30 0.03 30 | 100% 0 0 0.02
LR 31 0.03 30 97% 1 0.03 | 0.001 0.02
F53NAZS 31 0.03 22 1% 9 0.34 0.02 0.04
& 30 0.02 29 97% 1 0.02 | 0.0007 0.01
f-FzR&E 40 0.02 40 | 100% 0 0 0.01
TSy 39 0.02 39 | 100% 0 0 0.01
MNEE » 50 0.02 50 | 100% 0 0 0.01
"y 39 0.02 39 | 100% 0 0 0.01
k< b 39 0.02 39 | 100% 0 0 0.01
E—<> 40 0.02 40 | 100% 0 0 0.01
SPVAITA 48 0.03 48 | 100% 0 0 0.02
nwsZ 30 0.03 30 | 100% 0 0 0.02
LU=t 40 0.02 38 95% 2 0.02 | 0.001 0.01
YAZ 20 0.02 20 | 100% 0 0 0.01
HMA NEERDE) 20 0.02 20 | 100% 0 0 0.01
TOHMA AERERDE) 35 0.02 34 97% 1 0.02 | 0.0006 0.01
33 50 0.02 50 | 100% 0 0 0.01
L 50 0.02 50 | 100% 0 0 0.01
ARES 50 0.03 50 | 100% 0 0 0.02
& 32 0.03 32 | 100% 0 0 0.02
- (REFZLV=30) 30 0.03 30 | 100% 0 0 0.02

F) THEXGEMS/Food VR AEICHVDLUTICKYHEH L=,

a. SELH (RFE) ZRCARBICOVTREERARBOSTRENENTRBD60%ZEEZ TL
f=oEML, UTFICTKYFEHE (1) RUFHE (2) 2HEHL

FHE (1) EERFRBOREZ 0] £ LTHESH

THE (2)  RHERFARBOREE MRHERF L L. RERRULAODEERFARBDREZE

EEMRF) & LTHEH

b. TEVH(RAE)ITOVTREERFRED M RABA LM RBDE0%NRBETH -2 EMD,

EERARGEDOREZ EERFADY2) £ LTFEHE (3) #HH L,

X ERMIKEZL (2008) M55
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x6 I LIRARARIAEMOREE

(ug/kg B )
%(JD 7]7%5 Ao TAUL
o hefiE (FEpH) a S fE b SEHAIfE ©
3L 1.19 (0.01-2.5) 5
AL (EES) 71.9 (27-106) 88 10
G 2S) 9
FLUE R R,
EAVANE B R TN 30.1 (1.1-122) 13 10
g7 U —1H A D HRIR 1.6 (1.5-2) 1
LT AR EL (1985) 96.6 (3.7-19)
WA AN LT H D 21

a (H# : Dabeka & McKenzie (1987)

b i : Albert & Badillo (1991) T —# % 1982 4EIZf5 Hiiz,

c Hi#t : Bolger fi (1991) 7 —# 1% 1980 A% 1125 H vz,

d LT I 7 DR L~IVER VY BEPT T OKICE ERTO T L~V ORER KX,

© 00 3OOtk W

1

@)

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

(2) EREKISDIEE

OB KD S DENIRFEIC OV TIE, E& L TR HWLN TV DREKEL, kX
TR OZ OMOEEREL DS OIEH B BAERTH L EBEZ DN TWD, Shlofs
REIXENITEE DT T, ATEMECRKIMEICE A, IMTCEERES T D &
W) Bt B EE o TS ETIIEEE TS EA SN TE N, 81505 0
WP HERB 7R L 72 5 7272912, IBIEAER ITHEE O KE ITIFShEH O 7o
BOMHEZEENE L TD KBRS EAER) 2@ L Bk AR s
Eter 1989), (M) ACHEEFIFZEE v % — (2000) (. 1999 4E1E i L7374
B TIER: 27,000 km % 2 DEFEKEDRIZRGF L TWD EHE Lz,

F7-. WHO DBEBIKKE T A FT A4 v OtEM (WHO 2004) #1ERL7-Z
EEZITTC, BAFBA L. 2002 FIZEHIZRET D AKEKDKE HYEE LE LT
0.01 mg/L L E®H, 2003 4 4 A BT LT\ 5,

HRAAGE R (2001) 2% 2001 4 6-7 HIZ 311 o FER/KED [5]—F
D) O 110 LR L= OK] OFREZRIE L, $hfa/KEHEHLEE DR
HWUDD 7 N—TIZK Gy LT KEKRFERRE DA (RT) #@E Lz, ZhiZ
k2L Fl—FDKTIL13-35%DFEE T/KEILAED 0.01 me/L #HiE L T,
ZOWPEREEZIT T, HEAIL, SHKEEZEH L TWD —REREIZK LT,
I ZAGE ZfE 5 HESCRREMKE Z D72 o T2 GAIE BV R DNy
—MEEE (W10 L) oXKEHHALANORH@ICERAT L2 2L 1D O)
HEKER 2001) , LU, 10 L i L72% DK THEEGE/KE Off LR 2
3-6 m DFEEETIL 7%. 6 m LA EDOFRETIT 22% 03 KB EEAEA BIE L T\ 5.

KK OERIRFEEIT OV TIE, (1) T/RL7E TDSIEIC L D IgEEHFHA T
X, —HY%720 1 L OKEKEZMZTHEL TS Z LD, OIS
nNTnseEExoNh5,

U KIEARIFEREIZ X - THBEF ORMKRE LHER L TV 5, BUKE DR ZID (1 Thakte () £TiE Bk
CEMOHAE L IIENEOTAMTH Y . MAKESFOMFFEERIIHFEREORR L 2D b0,
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K1 fnkaKEERIERANDKEKPIRREEDS

B kS | A BH—FDK[mg/L] 10L37E L =& D K [mg/kgl
fifm] g A/
" 0.01# 0.01#
FAERIn] | #% | 0.01L . 01L .
0.01LLF 0.0551F 0.05%8 0.01LLF 0.0551F 0.05#8
-1 47 87% 13% 0% 100% 0% 0%
1-3 80 81% 19% 0% 100% 0% 0%
3-6 91 65% 35% 0% 93% 7% 0%
6- 93 60% 32% 8% 78% 22% 0%

X HEEAKER (2001) M 51H

(3) s=E - E%ﬁ@, = o DIRFE

FRE - AEROZE LI, AR ELEERE, WML OMRE A, SR, B

i 0 2 cikﬁuukﬁiﬁﬂbfﬁﬁﬁ‘éﬂéﬁ"\“f@%cﬁn%b\ﬁo e AR AL
ﬂiﬂﬂ%ﬂ\ BB, A7 EICHR L CHRE AT O RMEADH D . ZR OB R
k*ﬁﬁﬁb?ﬁ%‘ uf/\ﬁﬁnn u@ﬁﬁ’bf?’?%“é—éj% @753(5}7)6 %@71&) BinfE
EOE - Rav ORI ENETIL, k2 28 - B e 2O BHT
L, f Xi%ﬁ%}%@aﬁﬁﬂ i{ﬁu“jﬁd)ﬁ%% ﬁb“(b\é

arE « AR IEHCR O OREREIL, FOKELZH 1(1) B D OlREE ]
TERLNOOBEREOFHIZAWA TDS ICEE SN TWD, T72b5, TDS T
(= ﬁfi}%ﬁiﬁﬁﬁ“éﬁun A LFRAERZ1T 9 Z Ll X 0 o el 2335 7=

‘n’/iﬁ

T

O, ik, Bk, o4 :ﬂfﬁ FEOR TR THE - Ao EmML Tk, Th
5DREEX TTb\é A O)D%TDS“C%O)W? QDN S LT

RN DT IEA ﬁ“%@ﬁfké
ZI T, wE B EOS L ShOEHENMEE 2 D MeR. 1T A, &%
K OVE AR IZ DWW T, Bgs EH}E@“%H}% Z I REE T D,

Q)AL E

PrRi e o ix, FhEECIR BB E LT, EMEOREZ TP R EZHET 729
2, SMEEMINITRINEND Z 03B D, e ah Lm\f%%%ﬁﬂfeﬁj‘ﬁmia&
EAETEH LRV, EIRTIEAET 2 AHMAHR D, IZT AT
EDFLH TRORERWEE TRERR 35 L. Minf’%w@m L%Dﬂ\ UihE D,

1971 FOFMAE TIX, M 119 iR+ 46% 13 $niaH & 7 ng/mL %EZ\ 6 &
KI% 100 pg/mL ZB27-HESNTWD BEEDS 1971) 23, 4%HFR 2172
LT 24 FEHGE &0 5 W HERR DS [E R ERRE (ISO) TED b, HED
REEALETH 1986 0 bERA I R 1), BB ESNTHHIE, O XL
9 7R FEHNI RN UTe, BIEFTIZ I 1T DA RF O A CR M AEEEN & 72
ﬁ:%%zi 2005 4F12 1 14, 2006 42 3 14, 2007 4Ei2 0t CTH -7, EWN Tk
W ARELZ OV TIE, 2005 4RI [E N E SR SR S A RFSERTTC 25 MR, 2006
Iz Eﬁa%ﬁf 66 MIKDHEZIT - T, _;}m%@ L IX D4 S BRI CHE A E
INTEY., WBEHT 2 AREER B WERIE AL TH o 7208, BIEEZE X 5
HOIFR< K TH 1.47 pug/mL f&;of: (fﬂﬁ 2005, HULHS 2006), il
SOREO T REITB L # 0.02 pg/mL TH o728, MRS S LTIk 0.01
ug/mL X0 HIE5 0BV EHRISND, 72EB. 4%EHR TIEHNEDO b5
T THS THKRKTITRH LW Z ERER SN TN D

21



03O0 Ut W N+

2003 FREERERREZEREICLZIVUE, BAANORFOEBIEIT - H Y472V
2,070g TH Y 2D 5 LEEMEREMITHEREE 2 EE2EHTHR 150g THo 7,
TN & 4%EEE & [REOBMEELZ L OREHCHE L TAL L 20 LN TH D,
BERE R & OERPERF DR H % 0.01 pg/mL, BRSO EREZ AR S LT 20
g Zlatias 2 W CTEIRT 2 Ll RIIKEL TH, eaét@@@@*aioz
ng Tho, ZOMITEEHROHBERED 1%L FITBE 20,

QA AEE

— R BEERH T ZRIAFH ENA T T AT EEN TR, L, 7
UREZNVITT A%, MITLERGIZ UEE 28T 72010 {bEn 2 10-30%F2 TN
LTEY, Ema%f@ﬁﬁm¢é:tﬁ%éo&Ux&wﬁ?x15ﬁﬂ%m
WZEREBR TR, A RIS 1.39 pg/mL, ¥ 0.3 ug/mL Tho7= GIHED
1%$oL#L\7)25wﬁ32#%®ﬁ%mﬁmﬁﬁ%ﬁﬁ%<\ZEHM
1/5-1/10 & Kig\Zb 3%, £/o, 7V AZ VT T A2 HEREGE LTHERT S
BRI IR RSN L LTHIA VRV A AF—DIT T AL LTTH

BHEOSWERIERAEINS Z LiIZHED v, lEDZ D HT R
ﬁ HEDOITAARNDOBRZ R L L THEATHIEEOETFITIT R D20 & HEH
b,

REEH &

DLE « RELAIE L LT, AT U LA, TAI = A, 8. AR %&/
ﬁﬁ&@é@ﬁﬁ%éhﬁ5%?Tié@@?ﬁ%kbf@ﬁ@lfé_k
EAERVWR  BEOPIIIINIMNE EIF52 OB T E A %kbf@é¢
HZEeMbDH, e ZIFARELE (Ba—F—7F) TIlIH%., > ¥ TliE 10%
BB DHMEEETDHHLOND D, WERIORMEAETIE, #8E8 « BsaiEofl
ECBEEICHE AT 28R OMEREEY 10% A0, /N ¥ Tk 20%A0 & LT
WizT=, e A ENEWERLEL L@ LTz, LacL., 2008 4 7 HiENRE
AL01%LL T R TN0.2% L T & SE S, 2w EH 472 2009 4 8 A LUK
B EHE L CTHA SN DSBS X ERAT D Z EIRIEEAETE R
Tpoi-,

AREERNE TSN DT T BEAT R E~DY) 0 B2 NEA
TWAN, W TIREEHNEA SN TS, 8% 3%Ea AT 5 AREE/ES
vy I Ei@ﬂit—w%&%emcso SISO EIR 1 e o H B ER
IR LT L 25 0.1-0.2 ng/mL OFRTEHDRD L, BH L DR v
f%%wTE$@%6~w%mmmLﬁ@kf@ﬁﬁaﬁzomugakﬁw
RENOLOBFEEOIZIT 1 BOICHY T2 LI d, LML, 20K 9 7eHh
i@@f%f%@$ﬁﬁkbfﬁ$a CHGTHIEEOEEIZIT R B, £,
HBNKIESNZZ EI2k) AR ok ) RBENFEmT 5 Z 2135
HLDEEZD,

@& B iR R &

ABE TlX, BAOT=ODEER®H 5 WIIR Vb =L OZERIE LT,
IELEWDMER SN A TTREM N B D 2 & 26 B LA 1E Tl A ARBHEM E T o)
GHEEZ 100 pg/lg LT EEDTWD, ZHUISMbEMZLER L L THEALT
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1 LENENBENRVWETHY  FHLREAVWEVWIBECTRESINZLOTH D, L
2 ML, BEkE LI RERETH D,
3 BIEFTIZ BT D AR DA T, SRR - Ao E A EOEK
4 ISEERM D HEERE SN TS, 2N BT TERE L CERRBARICH Y
5 ANENTSEEIZ L DB DO TH D, GRMEE D& FHILFIR CIERETH Y |
6 PRV IAENT-ERIEEMITBIE T THOELSITHEH LRV, 207D, A
7 BEHRFICMDPEAIN T THENICEIDBEREITIZEAERNENZ D,
8
9 (4) ENEMLDERE
10 Aung & (2004) (%, HARDOHWN 21 #FFOENEEOFE HEREE 2 HIE L
11 72 & A BPEMEIL 117 pg/lg Th o 7= & L7z, Ishibashi & (2008) 73,
12 AARENOEE 41 fFOENE, B T8, =50 (BRI E->721%) o
13 BINOEREZRE LT 2 A, ZTRENOFRAEIE 54.1, 31.7, 153 pglg T
14 HoTo, TOFERIT. 1970 £ D 1980 4 F TIZFEAMNE THAE S 7= 8k 108
15 BATEL OEFEOT — & G e ENET OMRE (I fEO#iFH 76-540 ugl/g.
16 #iPH 169-5,580 pglg) & i L TIR < | EAMNGHLROFH5- H 1T & A L7 0 LR
17 TEHEMEINT,
18 INBOENE—BERED 50 S—t XA UEIE 0.025 g/ B M O KEIE
19 0.200g/H ERFED A Z N TE (BAKLUEK 2009), Tk ERNEOEREE
20 OB I 117 pg/g (Aung et al. 2004) ZHAWTEHE T 5 &, NEDOEHNE
21 P25 DOFNETE I 2.93-23.4ug LHEE I D, BHEHRKOMEEE 4.0 ng/kg K
22 FHAEBIZHOWT, /NEDOKE 10kg & LTEET D &L /NREOBEFHRKOSIRE
23 BIX1THY7VN6 g &b, ZOEEEETS L NEOENEND OHE
24 B 2.93-23.4pg (TR FHEKOBEER L RSN ZNE KB ERS25E50LH 0
25 NRIZH T DEREI O 9 BENBOFLIEINR 0 REWEHEIND,
26
27 (5) TEAMLDIEE
28 —ix LR OSRMRIEIC OV TIE, 1999 FEDHEREITICL 2 [ ESEHE
29 FFei AR e A ORGSR bR E I ORI EEIE (2 mm LA R ORIER)
30 1% 13.2 uglg THo7= (BREET 2000),
31 —7J5. Aung & (2004) OWEIZEL B &, HN 23 AR OERE T (149 pm
32 LU ORIfR) (28T DEnIRE ORI FEEIEIL 46.4 ng/g. Takaoka & (2006) @
33 WEIC L D & HN 31 AR ORE PSR (150 pm LA ORIFR) 14 55.5 pglg
34 Tholz, —RITH FIRWE O ILHRREIZOWNTIE, RN/ NI WIF ERED
35 KBRHMBMDRHDHZ ENHMLNTEY, FERIONLIENESEERT S T, &
36 IR D/ NS WRI-ThHhDH EEZ BN TS, Yamamoto © (20068) DIz
37 X5 &, NEROFITAE Ul LR 1 OR£RIE 39126 um Th o7z,
38 BREEE CIVNEDNEIT 2 THOBELZ R KT H 200 mg EHEFHL TS, Z
39 DED TEZRAHAZ ATESE . TEPERRE A 13.2 ng/g BREDT  2000) &3
40 Hé, BEEEIX2.64 pg L0 b, PNEORENDOHBIEN 6 ug & Hd 5
41 ELNEO HEERIC I 2MEREIIRFHROBEBFEEOLB XL 1/2 L 720 /)
42 RIZBI BT S b EENLDFELENRREVWZ ERHEE SN D,

15 [E] 7R S R A AR SE AT A MO R SE AT & B0 L CIENE L7z R 5 G E o TDS TR & 2 gEE Baid (2008) (2 &
&, HRANDEENG OIENEIT 30.6pg/H, A 53.3kg & L TAH L7,
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(6) MIENMLDIREE
FHAHIR ToZ2 G AT 5 D1%, Bk L TEMEAE DRI S 415 FTREME S
b LBEREHBE R ETh D, MEEYMDOF TH 7 a AT H SN E
T, WEOFHEE LT, FoeBIEWw EIRE LT, R, Bk Kkl o
FRHCER S NS, ARIE NG DEEZ DICANTRDTZD U o TR
ERISANTED 752 L2k O TOMERCHIRIZ X I X 0 EMEN
WICHRDIAENDZ & LD,

0 10 Ol i~ W hoH

9 ENTHET DEEICOWTHAE Lz L 2 A6, WK 10 MK T 4 Bk 58
10 DIFRH S A, 3 RIE 3.2-6.2 pglg LI TH - 7208 1RIKIL 220 pg/g Th -7z,
11 FIBLEARMBRIL 45 R 5 KD HERD R S v, e 1% 1,300 pgl/g Th o7z,
12 Z T, EEEORE SN BEEARE (R—1) 2RO VN TEHRRZ
13 T2l ZA ATRDD Z LIZX D ZABE LI AERT O R Shfi A vE O BRiE
14 (FEHOFE FEK 40°C 30 ) Tk, WHITREO 6ol (EERAR 50
15 ug/L), —J5, MU o> TIRBAIAATE GG O BIRICE A Z1E L7z 1S08124
16 DOFER (L 0.07 mol/L ¥l 37°C 2 B§f#) <Tix., BET 5.2 pglg. KIKT
17 3.9 pglg DIEHRFRD bz (k5 2008), T72bb, $h2 G567 20ETH
18 SThH, HTROAZTTITREIZET. MU THIC AT & S I28nRE % 5|
19 XREZFEBEILND,

20 ISO kg CITAS N EZ T > TAIATDEAZ 1 H Tmg EHEL TV D,
21 ZHIIBROSEK 1 em2 I/ 3%, 0.07 mol/L #ili2 T 5.2 uglg DIEHNH
22 LB 7T mg R Z AT2HE ORFEREIT 0.036 pg Th D, /NE (IRE 10 kg)
23 D1 HYZYEBENSOMERER 6 ng & tET 5 & ERNREDE O K KE
24 2 HROTZ 0.036 pg IFTREFHKOBFEED 0.6%ITIHE 720,

25

26 (7) BORBEDHTE

27 FPE 5 (2006) (F. TEE ALK OECBRIK O SRR EE D b fife S5m0 2 S EAT A
28 RO TR O B4R E K ORI )E T D88 DR R B0 A HEE LTo, £ ORE R
29 3 8 IR L, /MNEERADOROBRBEROMERSAMZLIR LIS DOEK 5 (TR
30 T, T3 KROK 2 1R LTaARREE & LE_T, ROBFERO D 2 HIFEE W
31 ETHLI LD, ShOFEERBERKITHROTHDL Z PRI, £, K
32 AR & RIS, N BN L Y bIEEYS ) OBREENEL L /DNEOFRT
33 HAEIR MR ME CIRBE RN SVMER A A DAL, RO ORE RO FHE (R
34 EY-0) L LT, NEEERTIE 255, 0mIETIX 3.5 fFICE LT,

35

36

37

38

39

40

41

42

16 FRIKOREE L, B HOWTIIEE 1g H7-0 O EE (ug) %, BEEARRIZOWTITBREEH
G ERIEH S G 1g H7- 0 OfERE (ug) ZFHEH L TH5D,
24



22
23
24

xS ROBESDHTERR

i1 58—t 4 50 18\ —t >4 95 1\ —t 4
R EM o/ 1;@ - A ILiE A LiE AL
HETES lwg/ke AE/B] | [ugke AE/B] | [ug/ke AE/E]
0B 2.5 1.3 2.2 4.4
1mR 2.1 1.1 1.8 3.7
2R 2.0 1.0 1.7 3.5
3R 1.7 0.90 1.5 3.1
4 IR 1.7 0.88 1.5 3.0
5% 1.6 0.82 1.4 2.8
6 R 1.5 0.79 1.3 2.7
INR 1.8 0.95 1.6 3.3
A 0.72 0.36 0.63 1.3

*0-6 EEDEY

¥ FEES (2006) h o5

0.10
009 LN
0.08 BA
0.07
0.06
g 0.05
0.04
0.03
0.02
0.01
0.00 : , : :
0.0 0.9 1.8 2.7 3.6
#BOKREE (ugke/8)
% hEES (2006) A S EIH
5 INBREBADOEROBREEDEERS
X9 RBROBZJEICHITELE. BR. KHAMIOFERY
T B B K
RS (%] (%] (%]
0mR 13 81 6.0
1%R 12 78 11
2R 11 79 10
3R 9.9 80 10
4R 8.0 82 10
bR 7.3 83 9.4
6 %R 6.7 83 10
INR 2 8.9 82 9.2
A 2.5 88 9.4

1) FEROERED 50 SA—t UM IMEFZRVEEICEHINIFTEER
THY., HEBEANCE>TREELDENNELHAREELNH D,
2) 0-6mEDFY
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Aung®  (2004) 1. 2000-20034-1Z, #HN O/ OBRFEREFE B O SRR I
DONWT, B L WBEMDT —Z 2 AN THEZITo T2, /INEDNWDFREDERN
BE2 1M R 2 ELZE 4R B CUNEE -5 & & HIT, QG230 AT AR K46 (K %
BEL LT, 33 DEEEFEN O/ CEEI5.15%) D24 ERERF (fRAK
EEte) MARZTHREGINEL, 2O OMEKFEREZHE L TRFNLD
BRI EZ RN Lz, RATENREIIHRFEEOE=4 V) 77 —2 %I LTHK
ANRBE A HEE Uiz, BERERISAREE & O EHE T, BN H4.6 ug/H, EN

0 30 Ot~ W DhoH

9 B 5117 ng/ A, BFENH4.8 ug/H, RKOWAIZL D 0.4 pg/ B LHEE S 41,
10 ZTNOOEFHEIZ21.5 pg/H ThHh o7 (F10) . 5RO VFHEREZ18.7 kg & K
11 ET DL, SRS < HEEREIES.0 pg/kgRE/H & B S, ZOfEIX
12 JECFADOPTWI 25 pg/kg{R &/ % Flal> Tz, 728, FBHAOKE M (3%
13 25248 ug/ B, EHNENSH35.9 ug/H, BHENH89 pg/H, KD AO0.8 pg/
14 H., &iHE70.4 ng/H) (2ES < BFEEEITL26 ng/kghEH/BE Th 7=, HHE O
15 1L, TEEROENEHERORREDN RKEWZ EXEHSND b LT,

16 WTAUC LT, ROBEEIIRABRBERE LV ITE0ICEL ., EROBED
17 IBLREREOFEENE N LD, BROERFYRITIBEETHDL EEZ LN,
18 BB AMLISN O Z L 2 555 IR Tl HESENE O 578 K & Wl fedk:n
19 H5,
20
21 10 HMAD/NROBEEZEZRRANIEEZ=S

BREZR TiE ERNE BE RKKOWA &Et

THiE 4.6 pg/H 11.7 ug/A 4.8 ng/B 0.4 pg/H 21.5 ug/B

(IAE 18.7 kg D15 (0.2 pg/kg & (0.6 pg/kg 1K (0.3 pg/kg 1K (0.02 ng/kg & (1.1 pg/kg 1K
&) &/R8) &/8) £/H) &/R8) E/H)

FEHEER 21.4% 54.4% 22.3% 1.9% 100%
22 X Aung > (2004) >3
23
24 3. BEIRE
25 0.5 M DREFRSN /KRR 2 i N B DI 24 B B RS REfh &8 T b Mg
26 WZBALD 2 dyo 7= 29 Lilley B (1988) D&, FRERFE X EIE /R
27 R TIEZ2WnEEB X LN TS,
28
29
30 VI. {KINEHEE
31 1. IRIN
32 KREAFOEZWRAT D & FiTHSLONTRIL S A0, P A XD/ NS0 X E Rl
33 WOTEE RN F L 72D EB X2 LTV D, Morrow & (1980) 1, 203Pb
34 TT L LT HARSR R OV OUKER(Eh & . 2255 )P 0.25+0.1 pm DRI
35 & LT 17 412 5 Zr IR A S TN O B BEZ L 2B L 725 2R, i o
36 TR DN HEAVER T 23%. KERLENT 26% ThH o7 L, KRTOMITWMA S D
37 EMTIHESCIT DRI S D s L, KERER#T (US EPA)
38 (1986) (X, KivHA XD/ NSWVIE ERl FEICIEE LS W T2 IR IR & <
39 720 A DZELFER DR NILE SRITERL T DR E SO EIZ LV B2 573,
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0 3O O i~ WD -

#30-50% & LT\ 5 (USEPA1986) ., HENEHOPER T A F ORI 1%, W
ANESND &2 OB EICBR < TREIZIEE L IFE A L (90%LL E)
NERIZKINE 15 (Rabinowitz et. al , 1977; Chamberlain 1978; US EPA
1986), /NNEICEIT D8RI OWWAEFIL, KREEZREL., KA E/NEOKEO A
FEEOEVWEZBEIZANTHET DL, KAD 1627 THDH (James
1978), BT OMEE O TROBI SN, + B2 O OEAL L S
INE35 (Ziegler et al. 1978), VHALE 2D ORI E &3 E L, BE I NT=H D
AETRIREE (E . BAIREE. 8L OH LY 7 AOBEURAESS) L EEULA O W EE
Ltk Chir-4 A X, AfRES) IcL &b L., A% 2 -8 mo/hNETix
EEL7280F 40%% (Ziegler et al. 1978) . XA Tl 10-15%F2 % 2 IV 42
(WHO 1995), Drill & (1979) 1%, 2-3 DO TBE A G A DOWIN K %
17%., THESLENENS OSOWRINERE 30% & HEE Lz, KEAEWE - Khi
BEkfs (ATSDR 2007) 13, A D KEEMESA A1) DRI % 22 JE IR Tl 20-70%.
B IIH% TIE315%E LT\ 5,

2. O

ARSI T, WA BEfR 72 < [A] TR AT 2o 9™, I S v7=8nid, 971
TELZ K 0 Tl 2 DR B SORRR A~ 08 8 (2 AE T Ly IR CRUBELFITE & B9
BRI THPEE NS (FIE S 2006),

15 70> D ARPIAERR I 80 2l 5 9 2 E 72 BHRIIR IER Td 5, B TRI S 7= i,
i, Pl fiti. FEeR, Bl OV flihs & 72 DAL & B o R &5, Manton
& Cook (1984) X, EHFIREETIZMAER DK 96% A IRMERFIZAFE L, L
SRIRFEAY 40 pg/dL AT CIEAm & Mg O ITERF LCEmL, Zh X
D b E O AR FE T IR AR EIER 2N A B A, ML T e B I iE e o EIA LB
PIZIERT 2 Lt LT b, BEHOEBMERESIE T TIE, B8 E EHER
E DT T 2O SENX, BE ., EFREICHD, 20O, MHPEHIEEIE—
AXAYICIRERFEIE & L CTHWWBAL D, SANREE & 1 EniR BE O BRI X —AX A Hh R T2
ThdEEZLNLTWS, (WHO 1996, 2003),

7 v MZ X 28R Tl AR AEZE (Morgan & Holmes 1978) X3k
IR (Aungst et al.1981) O, SATEFEIX. AP, Bl QWA HE b &< .
R CEMREE ML T L CEFIRIEIZ /2 D ITHE » T AR E ORI BlEL X
NTW5, Kostial (1978) S, ShOMENEFHREIZIRAD T » b X0 LEEAL
HIDZ v NOLFPELS RFERIRESRAT v FEOBIRT v FORE & #H
HLTWS, Collins (1992) HliX, %% 4-8 WOR T v F~Dfhx 5 &% 10
B S5 &P ERIREN 2-3 FICHIN L EORREEN Kb EN- T2 &
WE L TWD, $hTEDOAEIKAESIER RN ERE T D, WU MM EDAIK
b & RIS/ TIEEIERIZ, RATITBER EBREICEET 5, BROEE
B DR HVE & AR IMIE & O EEN AR Y | ShtEIcB s L TV, i
HIZE OIS Hak B 1T AR & DT B 720 B I BT 2 8 I3 &
EBHITHML TV, 1960 /D 70 I T, EEA 7T v Ry
JEPEER D TEFHICB W TIThbNZEIC L D &L 16 ML T B F o)
HENSmgBRETHLDIZX L., 60-70 D B4 TIL 200 mg FEEIZEL TV
7= (Barry 1975), Barry (1975, 1981) %, 129 flDOERDFEMEH &1 2 HIE L
TeRERZRO X HITHE L TWD, BHENREITIHROE L v &< BEED
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0 30 O~ Wb+

EWERE TRb DT, /NEORIE TOD 2.2 ppm )6 His 5 M ORIEEHE O
HBEE To 50 ppm £ T, Fiin & BHBEIC L - TR IR B8 L-, Bk
DB DOEEEIT LML Y 30%mE o 72h, /NNEEHETIHIZIER CTH - 7=,
HIGRERS ClIEAn A2 D 0.1 ppm LA R 205 KEIIRD 2 ppm £ TTH -T2, KHE)
Ak7e E&BR< & B4l b 20 sk LL b CHGHHAR O SRIREE 1338 L Ze o 7=, TREEM)
[ZERIRTE 22 T TV BHEOF OSIREIIREZZ T T RWnBED 2-3 5
WS, B TR R EDEIT R o Tm, BFOHEITEMT 164.8 mg, &
+T103.6 mg LHEE SN, BHETIETEE LTH (20 70%IEEE) (2oL
TWe, BERZEOH > T-BETIT2E DRI 566.4 mg T, D 9T%HIFIZ
DA LTz, RN TIEER ORI ARTED 94%73, /IR TIE T3% 0V BICHFIEL
7o BN O ITHRERE L Um0, X5 0 XN KRE L, SO ERE L
LGy TlEmoiz,

DL EFNAR Z FIW 23R BR Tl B & AR O B E LI S & h
TW5, BFRIMKRICEZICBEN L, = ORBIIERTEREZ L EM T b
5 Th o 7o, BHEL D TIRERREE W o mlnd 12 & > TEER M
R CTH D LB 2 BTV D, WHO (1995) TiL, f A Dl &R D) 40-70%.
GO ER D 9-65%IFEHKTHDH E LTS,

HC B CHORBLI T, BHEAE TN D OBITIXIEE CTH S (Silbergeld
1991), MEARIIM 24081, TR, oo 3 B2 T 5 & IR ORHARO I $h
BT, PR THRINICORMR 9223, Bl BRI 5, WIS Rl
23T CORHMRD i PSR FEAR FIE, iR T O MR A RSO RHAR & R o R 12k 1
Hlifas DEEHEMEBEL TWD EB X L5, T LEZHNCHT TORHMA
DI HERERE EF OJRRIELE e O MK ~DFBAT, LA E T O O W I 7e
Sk B4 9 LHEE L T % (Rothenberg et al. 1994), HEERICRHAD
MPEERENAEIC EFHIT 5 L) 4 (Ernhart & Greene 1992) . 4RI £
> TE R ~FEAT U 72 72 O I HEIE B2 80 v 35 O SE IR 28 AL U 7= JE
(Riess & Halm 2007) 723% %, Gulson » (1998) X, A—A b7 U T1HEED
ik 22 4 (ML ERTE B ST FMERY 3 pg/dL. #6PH 1.9-20 pg/dL) % x4t
B Je OV BERS DR 2> B L ~D R OFAT Z i~ GEIRINZ I 5 8h DA T
DOEARAI NSO HFER 1 B 6 v H £ T ERDOMOBITHMTAIITR
SN EHME LTS,

B DTS ~OBITIZE D | MOMBE~OBITL RS L7257, BHA
TR Y 272672579 (WHO 1995), %< Dt ORFZETIE,
HPERF ORI & RS ML ORI I TIRIEEE L D A BB
% L4 (Gershanik et al. 1974, Zarembski et al. 1983, Lacey et al. 1985,
Korpela et al. 1986, Milman et al. 1988, Koren et al. 1990) S TWAHZ &
N5, BRI PSR A A il U CRIBICEIZET 2D EE X LD, ShOlEME
~OBATIZE P TEIE 128 H < HWIZITE Z VD . JRIE ORI E IR ik
e d 5, MRE P ERiREE I, RHARM SRR D 80-100%IZFEYS T 5 Z L b,
eIRoMmFgnEE L LCEA S5 & Lz (WHO 1996, 2003), HEIE B
IXEEIRB NI 1T D IR E OIS L, lIERERIZI T 5 A RAIZ &
STHREEPHBELINT D, 1=7 A4 PRI 2R CIX, lBR~B1TT 5
PR T-39% N RHAEH R TH D I TS (ATSDR 2007), HHT O
T IRED DE SRR L7 % CHRBLOF PR IR IR OREFEIC /2 > T\ D
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

ZENRENTWS (US EPA 2006),

FHEDER TR F ~B1TT 5, Ryu & (1983) 1%, BMUSDOEEF NS D
ERIRFE SV I WK ET A AU THICAEET 2 R 2 R R P ERIRE 2 JE L
720 BEEL 29 4 OEHIM P ENTEE X 9.6 pg/dL (BEHE(RZE 3.2 pg/dL., #iPH 4-16
pg/dL) . D 5 6 4 24 ONLIREFL P ERIR AL 2.6 pg/dL (#iPH 1.5-6.4 ug/dL) T
Holz, Ong B (1985) 1%, ~L— 7T « 77 I 7 —VHiNOER AFL T
HHEE U 728n OIREMREE 252 1T CTWie el 114 A 2 x5k, i, R
P OEIREZRIE Lic, FERMAI P EMIRE X 15.18 pg/dL (FiPH 7.49-23.92
ng/dL) . SEENER S ML N S 1 11.44 pg/dL (#iPH 4.99-25.58 pg/dL) . FEHIREFL
FENTEFE I 4.78 pg/dL (#iPH 2.49-10.6 pg/dL) T, BEFLA SN EE AN REA ML 80
BE ST 5 Z B b7z, Ettinger H (2004) (%, REFLIZ L DA~
DIRBAERT D0, AXFTas T (EEORBEALRD 255 A x5
(SRR 8 & AR o i R SRR EE & DB A TR o, HPER 1 00 H O R ERIR
1% 0.03-0.8 pg/dL (CF¥ =% ZE 0.1520.12 pg/dL) . REHAINF$HIE 2.9-29.9
ng/dL CEAILFFEVERZ 9.4+4.5 png/dL) . RO M A EREIEL 1.0-23.1 pg/dL (%
P YE(R 22 5.543.0 pg/dL) Toh o7z, HpERL 1 22 H OFLIE P EniE, il (X
B 7~ BRI rs=0.40, p<0.0001) . HPERF D REfG L H$h (rs=0.42, p<0.0001)
FHAIMF R (r=0.67, p<0.0001) . BZHEF 4 (r:=0.19, p<0.004) , HFEE 1 2
HORFLFE (rs=0.32, p<0.0001) OZENZFI LB/ EITHBE Lz, P m s,
WEEDOZEAL, BAOEBIURNEZREST 2 L. AT RMREICB T 54 0.2
ug/dL OFFEWVAAER 1 3H ORFLRFZIR O PERREIZBIT 5 0.82 ng/dL DI
MEBRE U=, SHROMHFERIRED D 5B, FFLHFEAT T X 72080
12%., REARIMAPSHNGHA CTE 72 0HE 830% CTH o7, HEHHKWREAL SR L
NTH->TH, LROMPEIREIZ LIV ERH D Z E N LN ST,

. K

HERGEN A A AT D Z R T EHRRIES X E RN A LA IR L TR L T
LIXLIZZ DO TR - 54 - it =45 (ATSDR 2007), #sh!E &/ ok
HORT U AFENTIBNT, b uglkg NE/ALL EOHRZR AT 5 & L
TENERED 32% 013 L7223, 4 pg/kg (KE/H L FOEBRTITERE L2 -T2
EDHENH 7= (Ziegler et al. 1978),

4. HEit

HLE TR SN2 o e BT o B EME P IcHEt & b, — ., KN
RIS CEBEN oI ICEEEzEL TR OHEMEN D

(ATSDR 2007),

Ziegler © (1978) %, —H¥47-Y 0.03-0.13 mg DERSN & HCEHKIZIRE T
16-208 i i 5- S A7 9 E O sn Pt 2 R~ BELL 7280 D 85%LL 3 HEH X
N, TD5H 90%LA ENFEMRICHEM SN2 L 2R LTz, £7-. AT
W L7280 D 50-60% X HEI S v, 2 OEW a0 i 19 B & #HiE S
LTV D, BN & e U O IFERFRIE R AME < | 2 i E TOL IR TITWIL L 72
ShD 31.T%ZRFFT 208, A TIE 1% %2 RFFT5DHTH 7= (Ziegler et al.
1978),
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1 5. E£YEediEER
2 WO Clx & — o A — = I3l < | B TIRIE A T, I & ok <
3 DEDOEZHPERINIRA T L %36-400H Th 5, BN HIMFIZHEITT 58
4 IC X 2FEHREVWA, 3-5HMANCEI L 72 gh &2 ML PRI R S 41D,
5 B TOSHOEYFIIERINTKINT-2THETH D, BHEOEY TR, /&
6 ANEU HARAEDIEFE IR/ NR DT HRNED M EWATREE L RIB S LTV D
7 (Succop et al. 1987), Christoffersson® (1986) %, BIk#%& DIEFEE 144 D
8 FREH O LUl Zin vivoDd Xk &2 AW CTEIZ Lz, 144 DIEEE D H 58
9 K IBRIRIES D G2.5MFBEF LT & 2 A, A BB THIBEDIK TR b, £
10 WP O SESEIX T (BEPHS-164E) L HEE STz, FRY 064 TiX,
11 TEELG Z BN CTHEZR D B 13FH £ TEBF L7z, 6610 5 b5l TF F DK T2
12 B BAL, FOEY)FRPERE O EIESF (FPH2FE-IEER) Tho7z, T
13 OOFERNO, BEBENKETTHLFHRMTERTTHZ & KOBHEHROMK T EE
14 TR A OT — 2D BIERAERI SN T2 LD b S ST,
15 EYDOBRBIIE & L Tl b2 < b s DIXM T En T 5, i DA =rng
16 BENZENZ & D | P ER IR R DR EE L ~L &3 (US EPA, 1986)
17 — 7, A EIIAER (FR2E) ICE X SN MIZ b HkT % (Manton 1985),
18 B OEVTFRNEIIN R < D omEXHRE TE P 2 IR EMICHIE R S 72
19 B, EWIMOBRBEREL LTS H 2 WVITEEE T O E VTR RS I
20 ML T3 (Christoffersson et al. 1986, Glenn et al. 2003, Hu et al. 1996,
21 Korrick et al. 1999, Sanin et al. 2001, Wright et al. 2003, Bellinger et al.
22 1994, Hernédndez-Avila et al. 2002) , £7c. REEOFRENG R (HiT 7
23 W) P OSEE HHIE STV 5 (Bellinger et al. 1994, McMichael et al. 1994,
24 Needleman et al. 1979, Leviton et al. 1993, KA 5. 2004) . FFIZBLEFLHE %
25 T2 2 & CIREAN/NEH O RIIEMREE L~V AT T E D & ) R
26 N5,
27
28
29 VI. £ h~ADEE
30 1. B
31 T LD RMEEET, B, EHEIRERE IS > TREL, i, T
32 EEAED 2 ENZV, WD THVRTE OGA I, B IRAME FEE & Sk ibkEE
33 PR HALD A, BE TP - BUEIZ L £ F 25 (Cullen et al. 1983)
34 PR RIS 2 T DIERICHEFE L T2 3 A TIE, Wb XKiET 5
35 SRVMETR . AL TR, EREAOE LA LT, 9B 1 Ak, FEREOM
36 TR BLEE ST, 3 4 & b/NERMER ML, AP ECMEBE SR ER 258, X #R
37 BCIBES OFICESEA A DN, MHPSRREIX, 77 (HAREORERF]) |
38 99, 104 pg/dL EWFNbEMETH -7, ABREDOF L— FEIREICEI D, H
39 R, 2, {HAEEERITD T BB L7z (Shiri et al. 2007),
40 WHO (1996, 2003) 2k 5 &, @t moOB o ER E UT, BIFHIRK,
41 BHENR, B o1F 0, EEDEE, TR, HROEX., B, BiE
42 FH.WOR, REOEELRENH Y | MEEF TP ERED KA T 100-200
43 pg/dL, /IR T 80-100 pg/dL TiEE Z W . ATSDR (1999) TlE. #hhEIC L 52
44 PERMPEE CHEDY A7 B35 & Lz,
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2. EMEE
R K DB MR T, W, WAV 7R RIREE 2 52T TV D ANITAH B L, MiReR
KON WA BEE D FHRE Th A 05, BRFTRIZIHA L TRV 20, i
FERR0E DM O IEFFRE) 72 B RIEIR DI Z VN, WIRIBIIEDS A H VDA, AL, il
. BORERIREREEITE S 2wy, BRIER (late’ syndrome) (%, JiJEL, 124 B E
= OMFEELFEHE L, SIREEREOH E L OFEAERTHLRIET S, 2k
HEORIENPAIE L LTRDO LD Z EHZ LV (Cullen et al. 1983)

0 1O Ot i~ Wb

9 INRIZ, —KENC TN D ~OEIE (52 L2255, B XMooz 0o
10 I LiATe) &7V, ZHBRA LD S EW UL OSRIREEIC SN D, F,
11 INBOE ORI & BREITRA LD b RENWZ LD NEDKREY - DIENE
12 TR L0 & @ ME T 273, NI 2RI R & 7ol 7 & (RN A T
13 1. REMOBUZBEINCE Z 0 NEOR 2 e RiRA b (B 20X, 0K
14 JE. A, FRRITENRRERE EE R EEEEIT) SR 2R/ MER &
15 (LOEL) 1%, kA XY HiEV (US EPA 1986, 1990),

16

17 (1) HRER~NDEE

18 OINRADFE

19 NRIZEBT DR ~DE L PR & ORRAZ R LA EZR 11 12
20 F Lo Titd L7,

21 a. HRTEFENRE~DEE

22 1980 R LARE | $nb iz 3/ NI O RA TEN IS 2 I3~ 2 AleEtE 2~ 5 7
23 B, %< OEFMZEN EIKEICB W T TOILTWD, 2D OEFAFED % <
24 %, SOOI & L O gl om e (P ensE s 5te) Z28AL
25 TW5, O T, B - REE T2 E 2 AN HDH0NEEND
26 ZOFH LD LTV 5D, MfATEI PRI E~OEENED =D DT A NEB X —
27 ERTIXW 25, FIRERR A IS L 5 A1E+E 2k (Intelligence Quotient : 1Q) 735225
28 L L THRIAS NS TW 5, EEFIEICIE, SRR O A RTD b A BRI
29 272> THRFEE (RO ML) & ERE ORI 2 BEfRA L= =
30 — MIFFEDIE D FFE ORFHNZ IR EE - MR &2 I E L - BRI 2E 23 & %
31 IR — MIFRIZOWTIE, KE (RA M, v Ty, 7V —TF R, ®|
32 F2AF— T hrA R | AFXva (Axvarrg) A—AMZ7IVT7 (R
33 —he—V— VY FR=—)  =a2—V—TFF (UITAANFx¥—F) ETITD
34 nTW5s (F12) , REHRaFR— MIEOEREZLLFIZRT,

35 Bellinger » (1987) 723, 19794E/ 519814 DI KE~VF 2 —F& v VIR
36 A b THNORERE TAEF T2 /NNE2494 12DV T HZAERED S A% 28 F TORM,
37 HAERT K OV AE# ORI E & WIHIERANRE /138 O BAGRIZ DWW TR IOMRNT 217
38 ST, FEEDIQ. HOMEAX 7 — A1z a7 | /AR OESR) « 20072556
39 KA HOWTHRHME AT - 72, R8N P SRR EE 12 & » TIRIRERE (<
40 3ug/dL, 85%4) . HIRERE (6-7 ng/dL, 884 ) K OEEERE (>10 pg/dL, 76
41 4) XSGy SivTe, WIFRAIREI1IE. ~oa U —Aeh g ERA (Bayley Scales of

17 Home Observation for Measurement of the Environment scale (%, OFEHDEFHIH 2 VTS ENE, O ECE/HO
[B138E, @PFERY e ONRFRIBREE OA AL, @ IE/eilE ROt ©FRBLE/NE L Db B, @4 72l E L ORI
BT 21EMAESD Z L2 HMIC, BEBIZH L TA v ¥ B a—BIR 2TV, ZEICBT 2/NECRT 20 bh O/ E Le
EEL, FEOBEBRREOEZIMTHEEOZ L TH D,
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Infant Development : BSID) (G§EEf4r) OFgth5s EfEEE (Mental Development
Index : MDI) % W TA%KGH LRGN H Z 2122400 H £ THRA L7z, RIKFIZ
i b 1o, M ERiEEZHE Lz, mHPemiEE & MDIOBERZ, &K
IR 7% JH%E U CHENT U 7=, 4R 28 U CFRET I A SR 1 B 3 3 I FE R D il L
D2FEL D BH Y | ARRERE L SRR & OAIT4.8KA b (95%[FHIXIH]
2.3-7.3) . PTIREREL BIBEEROEIT3.8KA b (95%EHEXM : 1.3-6.3) T
bole, ZOZENG, BRI FERED25 ng/dL LLF THRIRICHE R 2
ZRAT TR ED R S 7o, 23, MAEZOIM PR & MDI & 1 ZHHEB L 722
2o 72, Bellinger > (1991a) 23, AHESTHHHA I/ - 72/ 1694 Z 3t 51T
McCarthy Scales of Children’s AbilitiesZ 1T > 725, 2mkkFO M HEIRE (OF
¥J6.8 ng/dL) 1344575 A KD General Cognitive Index (GCI) A =7 L B
L7y, ZAGRFaisEtz . 57 HRFIZ10 pe/dLLL Eo i HeniR 4 & -o/NE %
br< & MAEZROERERGE E A a7 O T EIIEE L7 2 b IFH
MAPSREEEN10 pg/dLE B2 TV EH ThH, A% OMPERIEEI10 ug/dL
Z FEIAVILHAERTO R 2 TR e L WAl g 2 7~ L 7= (Bellinger et al.
1991a), 10m%IC72 > 7o/NR1484 2 M RICWGET IR Y = 7 2 T — R B A RE M AL
(Wechsler Intelligence Scale for Children -Revised : WISC-R. ZXIGEMAET)
LOh w7 < BB EERA (Kaufman Test of Educational Achievement :
K-TEA, F/d) Z1ToTofER, 2mRFO I ERiRE A WISC-R & K-TEAD A
a7 OIKT EAEICEE L7722, MoORFROMmPEIRE & I1XBEE Lo 72, 1
PR EE230-25 ng/dL O Tl P L2310 pg/dL R4 % & WISC-RD
Full-Scale IQ A =2 7 735.8781 > b (95%IE#EX[H : 1.7-9.9. p=0.007) X F L.
K-TEA®Battery Composite 2 27 238.9751 > b (95%(EHEX ] : 4.2-13.6, p
<0.001) K F L7206, 2REOIMFERRE D LT h e LA S 10O 5
BERTFHEAMFEDOINT & BhE T % Ly L7z (Bellinger et al. 1992),
FHA—ANZ V7077 L— 5400200 kmiZffE T 58— e — U —i%,
RWEES 2 & DR & BT & 5 THEOHT (197940 AH#£J16,000A) T
b5, R— =V —¢&ZOEIOHEMRO/NET234 x5 L Lizak—
(Z OB Z Ol TEENTZT X TO/NEDI0%IZFEY) 21979-198241Z
Ol -> CEBGHA L, HART (FEIE14-20 0 & OB [H) . HZERE (R &
O IL) | AE146, 15 K 240> A RE ) NV O#& 118 i P 8 FE 2 1 E L7z,
B FF I FE IR O R 50 o O BREE R 72 K& K 1 DIF &2 15 5 T2 O O % R
BUTATV, B M OB R IC K IERBL DRl 2 HOME A 77— /L 2 27 T,
BOIQZRIE Lc, WML oA L LT, 25k ICBSID, 45%FFiZ
McCarthy Scales of Children’s Abilities, 7ikHFFICWISC-R% 50 L7-, *I5RE
O M ERIRETX3.8 UEIRF I ORAM) -8.8 ng/dL (25%)) ThoTo, 4wy
125374 D/ Z 5t IZHIE L 7=McCarthy Scales of Children’s Abilities T,
GCIDIK T & & F-fhin J D25k s & 31k I OO Z 41 4 D I HR $RTR BE S OV ZE 1% D >
B eniRFE & OBHEDFERD b, £ < ORAEERK 2B [E LT- LA BT T,
%O MR E12.8 pg/dLo/NRIF4.3 pg/dLod /N & bl L TGCIA =
TRT.2RA > MED -T2 (McMichael et al. 1988), 7ikkFIZ4944 D/ % %t
GUTHE ENTZWISC-RTIH IQA = 7 DR T & AR OV o i g &
DOEEN B V) ZAGK 2T L% TH  AEROMFERIRE & OBENH - 72,
%15 H -4FE DO M PSR TEEA310 pg/dLa> 530 pg/dLiZ EH-32 &/hEo
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G0 O W W W W WWNNNNNNDNNDNNNDDNHAHEHERFREHERFHRRFRRFRFRR-& &
CQ OW OISk WNHFHEF OO UEWNhHOOWWNO0 ULk wWwhHFO

1QIF4.4-5.3 R4 > MET (4-5%DIQIK TIZAY) % LHEE /e (Baghurst
et al. 1992),

%< O adk— MIFFETIL, ShBBHTIC I 1T 2 MR ERE . RRUGRIZE A2 A
IR, 27 LEHFEOIQIK T OAKEEIN & 72 D SRRFHIBREEIC X D B2 =T
TWDEMAERGIC L TND A, KEDRA b D ak— MFGEIEE R ERTE,
W NBRER LSRR IVEREREIC L DB % L) =2 1T TV e W Z %I L T
HEZEZHNTWD (F13) ,

19904 RWIBH, O OMRITEN PRI E L RITT 2 L 2Rl 45
% < DIEFMFROWREZ FEIT, KEREHRET (US EPA) KERRE T
% — (CDC) T ENEEL0 pg/dLZ B2 20K S8E L, BIEDL Z O
FEFESNL TR, LML, RIEOKERF = A7 =281 5 38— MIFZEIC
BT, MFERIREE10 pg/dLLL T CHMRATEN FRI R ITERE L KT T L T5
WricZem s Sz, Juskob (2008) (. 1944 D/ A 67 H 5 H65% £
TIEBFL. 6. 12, 18, 2470 &3, 4, 5, 6 COMPEREZME L. 65D
KFR T = 7 A7 —shFRish R e A (Wechsler Preschool and Primary
Scale of Intelligence : WPPSI) (2 L VIQEHIE L. —fEE I T A R v
7T NEMEA LT TERRE L1QL ORBRE -, K172 & DELT
T — X HFFO1T44 O M IR E O 454 & 6127~ 7, Lifetime average,
Concurrent, Infancy average DL F &L IID72< & H75%D/NE T10
pg/dLAT Td Y | WAL i PR B I S 10 ng/dLRG Th > 72, FrlZ,
Lifetime average ILHENAIL, F¥ET.2 pg/dL (F9ufH6.2 pg/dL. #ilPA
1.4-27.1 pg/dL) TH Y, /INEDOT7%7310 pg/dLAS & 72 > 7=, Concurrent Ifi
HFENE L. 6RFF OO CTEXIMMS.0 pg/dL (FFIefif4.0 pg/dL. #iPH1.1-23.7
ng/dL) | /NED92%72310 pg/dLA T - 7=, Infancy average Il HHERTEE L,
WHIET. A pg/dL (FFAE6.5 ng/dL., #iPHO.7-28.7 ng/dL) | SR A %) LT
H/NRD81%7310 pg/dLRNl Tdh > 72, PeakllFEnRIELIL, F1E11.4 pe/dL

(9.4 pg/dL, #iFH2.1-45.7 pg/dL) Th o7z, /NEDE5%IE, 6-720H D
A O RN MR 2310 pg/dLEA B & 725 Z L i3/ o 7=, B 01Q. HOME
A=A a7 | MOBTER 2GR F 2 HE L7 & 2 A, Lifetime Average,
Concurrent, Infancy Average. Peak® 3T DI HEHEEFEEE & . Full-Scale
1Q &% U'Performance-Scale IQ D & E I IIAERAD ML RE2R LT,
Lifetime Average® Ifil F 412 E5-9.9 pg/dLEED/NEIE, 5 pg/dLATSRED/NE &
T, Full-Scale 1Q & Performance-Scale IQD i 5 A EIZIK F L T\

(4.9 1> F) (XI7) . Infancy Average® I HERIRE 2T G [RIEEDFE R
Th o7, & 512, Concurrentll. FEAHEEE 2 FHIWZfETIZHB W T 6 | 5-9.9 pg/dL
FEo /N2 W T, Full-Scale IQ T3.748 A > F DK T (p=0.10)
Performance-Scale IQ T5.57~ 1 > F DK T (p=0.01) BNAH LIz, ZDOaAKR—
FFZEDN DS . 5-9.9 pg/dL &9 10 pg/dLLL T O I e EIZ BV T b6 E D
FIRBICRE E 2 AT T & W ) G R STz,

18 Lifetime average IfilFHEAHEIEIL 66720 H DAl E TOHK ~ O/NEOFEE & P ERRE L OB Z R TR DEHI D
@, Concurrent MFEHIREL 6 FEFFZEIEET A M & JEH L7 HIZHIE Sz b O, Infancy average [MLHENREIL 6-24
22 H oML P IR EE R N EA O R SN2 b O, Peak LSRRI 6 7 H-6 % E TEBE L T bW IRE & LTS
n=LoThs,
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30
i 25
'r’% 15
b
(pg/dL) 10 T -{

5 T - i
Lifetime  Concurrent Infancy Peak
Average Average

X6 KEMPIEEDSH X Jusko et al. (2008) 5 51/A

110

105

49 4.9 4.2

=()n =0.09

o 95 -2.3 p= 013 p=0.85
? "|' p=0.34 T — T 1
04
= 90
3 1 T 1 T |
g 85

80

75

70
Full-Scale 1Q Performance IQ Verbal IQ
(p-trend=0.006) (p-trend=0.002) (p-trend=0.11)

[ ] : <5pug/dL (n=64)
[ : 5—9.9pug/dL (n=70)
]

: =10 pg/dL (n=40)

¥ Jusko et al. (2008) ™ 55|H
X7 Lifetime average M $R;EE & FHIOR a7 EDEER

if:\ Canfield > (2003, 2004) %, Jusko (2008) &t [FU =dh— k& HW
1Q T Ze < AR L ER IR (RRICHTTHRE RS OFEEE & L TOFIITHERE
75_’31/ RARA > b & LT, 5-600H DI FRE & @E&i@%pﬂﬁ L7z, 228K
LR BT CIX, AR P ERIRE O v NIZ I W T, ZERIMESERLR, 22
SBANRVEDT A NDONNT —< 2 ZDOIE T (Canfield 2003) MK MERRTEIC
BT B2 27 D7 3 —< 2 ZADKT (Canfield 2004) DR BT,
Yorifujits (2011) 1%, [RIFREED £ 3:/1/7kff'\<kf/\ BINZ7xa—FED
akr— b2 HWT, HAERTOSHOREE & 78 HkE (/az,m EERLE, SR8, 4
M, 7o) ORFEIC OV THMHE L 72, Hﬁe ?E.FU: LT, B e H WG
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%w‘: (& EH815.7 pg/L, MU 12-22 ng/L) . WISC-R%: % FV 7= 58404
BT DML, 2 AR — FATROREA (8964) & 14Dk (8084:) D
Elaéﬁmézhto EZ/ 3 s 'J%Hﬁ%‘:ﬁof:&:% FRAEE L ORI & )6
BE 2 7R S22 vo 72, Las L, UG T A I I i é bar“&ﬂ %ﬁutlﬂf%wk
fﬁfﬁf@xﬂfﬁﬁﬁmﬁ%mzék WISC-RD A a7 A3 IR T L, $hiZ
RIS RE~ DR EP R I N, 2R — MIBIT DI J]']l':lj)‘ F VKRR @A%
ERBES) :.t23.0 ng/L (MU 537 #iPH13.6-42.1 pg/L) Td - 7= (Yorifuji et al. 2011)
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2IZH T H5HBERADFE

¢ & I A 6

n=E & DEFRZERLEAR

- AR AR g SRR
= Sk FiEsEY R 1M 5 5 S RIE G HETFXEB §§ 2] FER - HE® WHO |JEGCFA| GDC |ATSDR
= (pg/dL) = i (2000) | (1991) | (2007)
ERBRROLRGHRON. BESREEROT LS.
1 |Seto&Freeman(1964) 30 3.55% 3.55% XERIREE ES 1SS RBLTE T 5 TR AT C b o fo S . SEHEG i A L L §E 8 1 5o (=[]
prer—
2 |de la Burde and Choate(1972) 58 4 4 EEET et @ O |wiR| # |WWESEINHELATINIZRA AT DI I=AS, IQIEKERS OO /NETIEH ° o
3 |Erenberg et al.(1974) 60-136 | B |2 14BIFSA (5B RA) AH LA MIERIE . &)
4 |Landrigan et al.(1976) 13-97 -0 5-0% 4 W (NOV) B P 02305 281 = £ /1N 2 C 8 B 4 £ 380308 1T o 9 A D (= S 0D AR
58.8 (RIEIL 770/ Y~ : 10451)
45.9 (g BIRTERE £ 15051 . ~ . 40 4 g/dLEAE D INREBUIRL, T2t D70/ SS— B (FBREME . 9 SEIE . S BT T0ASH 814
5 |Rummo et al.(1979) e ot 2-8i% 4-83% HIHEFEERIE O | TR Ay o2 B3, 3 FBEI= 3] LT % BA A B TIFARLN, ©
6.9 GIHARD)
6 |Yule et al.(1981) 13.5(7-33) 6-125% 6-127% WISC-R IQ% O |4k | B |MmpsRELIQEDRICHDHER. L4
7 |Harvey et al.(1984) 156 30 A 3050 A o Aoty Seales combined score O |WiE| # |mPsamELIQE DRSO, THETHES DT HEER, ° o
- . A SRR BEE3BF (B u g/dLLL T, 6-7 ug/dL. 10 4 g/dLLLE) (253 1 TERER.
8 |Bellinger et al(1984) P Jawmm 6t A Baviey Mental Development Index O |wiE| # |6/ BB I L EARBI ¢ T BRI SR E AT LY EMDIHEBAE T . . IS
6-8. ayley Psychomotor Development Index BT ST ENE SCHRERE ¥ e P
- _ _ Bayley Mental Development Index 1 o $85R EE SIQEDRAIC B D FERS
9 |Schroeder et al.(1985) 6-59 10h\ A-6.55% 105" A -6.55% o B 10 O |wmig| & SO BIaT. m1¢5a,ﬁl$30ug/dLuTTﬁ,g&L o
- . — BRI G NRE R
10 |Lansdown et al.(1986) 7-12. 13-24 (28%) ok 3 WICS-R 1Q O |wix| ® ?%!Eiﬂ)Ei&ﬁﬁilti&l:ﬁL"Cﬂlmﬂ.‘;’ﬁ&&loﬂ)Eﬁl:ﬁ,’é&;ﬁﬂséﬁls:f;h\: o o
11 |Hawk et al.(1986) 20.8(6.3-47.4) 3-7i% 3-7r% Stanford-Binet 1Q O |HiR| A |[BEHSBHEEORAD/NMNROMPERELIQEDRMICADHERM. Ld (e} (e} o
) HOME s core (3R E 2 S IR HE OO HE M) &1 63 2 61 1 ~ 3070 A OO F-HE TIEARMI AHRE ShTL HAS. 31
12 |Schroeder & Hawk(1987) 5-47 <somA <30mA Stanford-Binet IQ O I R et et ehine it o
6.5 Qﬁim
Bayley Mental Development Index FZLNHERS.
118 |Frnbart ot al(1987) 103767 o 6MNF. 2. 3 |5.yiey Psychomotor Development Index © | P B | marmuic sy R 5, hd ©
. 1.8-14.6 i B I SRR BE A3 R (3 g/dLEL T, 6-7 g/dL. 10 ug/dLEAE) 1253 14 TEAER.
14 [Bellinger et al.(1987) 46-88 Pisiivee 6.12.18.24M A  |Bayley Mental Development Index O || | i it s A et e o Al B T = A 50 o B BEAE 85 Y LY o
15 |Fulton et al.(1987) 10.4 6-95% 6-95% British Ability Scales combined score IR A [EgEETHELL. O o
80(1-27) AR
C o R DL 005 .
16 |Dietrich et al(1987a) st D 3amA.6m A ey e e e 1nd O |wiE| # |POUSIEAEAEL ec | o | o | o
aotey o ayley Psychomotor Development Index R s o RGO MDI -1 25 AR 2 e 2 0o S SR oA,
- 8.3 BRI Bayley Mental Development Index 21441 B = -
17 |Dietrich et al.(1987b) e oA 6mA B e D e Index O || | LR DR 0D AME 3 2 45 0D S A T L HE R VIR S 781 < e Sk, ° o
10-50 (3E55 5 hish) OB O 3 2B AL G /IR R
18 |Schwartz et al.(1988b) 10—>so<§§§gﬂgx§t) 5-9i% 5-9i% FHIRRBIEBE (NCV) K| A [3DDMHTAICKYFH LF-RAE(Z. 30, 20, 25-30 1 g/dL.
’ R A (5 IR IR B ERERR IS B R ELT IS, R ET+ 5,
19 [Harvey et al.(1988) 128 550 558 WPPSI 1Q O |@iR| m |sereET M. BLBMERSG. ° &)
9.1 Bkl SR S RIS AE G NIRRT R
20 |McMicheal et al.(1988) 8.4 i 1 a5% McCarthy Scales of Children’s Abilites score O |HR| A |MPiREFHOBAGENEADHEMEETRT A, HLOZBEROHEIIEMTHYERMFRIZOLT [ Je} (o] o
128 o A-aik A 7 U 5
21 [Silva et al.(1988) 114 118 11 T O |@iR| # |IQEOMISH B R L, RIS DUNTIE , 900 A A B, . o | o
) N - 1S 0D SRR 6 & SR5E D T SEALERBODEIIN D NRER R,
22 |Hatzakis et al.(1989) 23.7(7.4-63.9) NS INFEAE WISC-R IQ AR | B 10 o AR FE S 1Q e O (= S oD FERE . L ]
. _ _ ~ ST T IO IR KB INE L DA EX R
23 |Wang et al.(1989) 21.1(4.5-52.8) 6-145% 8-167% WISC-R IQ iR A 1 R S L 1Q e O Rl 1= B DA ES . o
24 |Winneke et al.(1989) 52 o 6. ORE WISC-R 1% O |wiR| # |6HIRDRMA . ORIRISHHRE, .
Bayley Mental Development Index
9.1 A1 6MA. 12 A Bayley Psychomotor Development Index FNfE- D IE )T X D RS S A I B O PR EE (S 2k E L THEREE I,
25 |Cooney et al(1989b) 81 B 25%. 35% McCarthy General Cognitive Index O | PR | |50k i e OB #6100 £ -0 AR IR 0D 56 (ABBAL AR ®o | © °
McGCarthy Motor Scale Score
26 |Winneke et al.(1990) 5-60 6.5-9.58% 6.5-0.58% WISC-R 1Q iR | A |3—Ov/Sem Ao R FABIIETE<. % 5 K I30.8%. ec | o | o | ©
27 |Davis & 1990) 30 0-17i% 0-17i% FHIZR B HEE (NCV) AR | A | bS8 A S OO BEE (FEARETIEAL .
P 8.1 A M Bayley Mental Development Index sa chREELIR V6N A B DT R0 Rk# 3 & (CREE,
28 |Dietrich et al.(1990) 48211 10823 3. 62 A 1R 2B |5, iey Psychomotor Development Index PN B | b o R R CRAB AT LD A 0D R T hd
63 Bk Bayley Mental Development Index
29 |Ernhart & Greene(1990) 6.0 B 1-37% Stanford-Binet 1Q iR | |EREBENSBENORZICHEERIFT LI DIMRIEHELLDTIEAL. (e} o
10.0-16.7 6 A-35% WPPSI 1Q%
] B N
o LR DR ER R
30 |Dietrich et al.(1991) 10517 1?5%?3 4% Kaufman Assessment Battery O |HiE| & JEE R EE 0> /N D 2T $ S FiE S K- ABC 0D R A 1= £ 18RS 4 Y . L J (o] o
56 B P - on
HILE B, 650 B - 5 A 4 2 8 0Dt P OISR L
31 |Greene & Ernhart(1991) . G 285 5%, A B, hE. B O || B |6, A o>iinchsh & SHEE(<FBULA DML . °

36




REIEE e Bl
| B .
# sk DPRE ROES HUNEER BETRMEE 2 BR-H WHO [JEGFAI GDC [ATSDR
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<3—z10 [Edin it - P LA DREDNRER R,
32 [Bellinger et al.(1991) 68 2078 5778 McCarthy General Cognitive Index% iR | A |24y B OMPRRELERST, B B OTAORMIEADIER, e | 0|0 | O
64 577 A e C YRS A
6.2-143 Bk
43-150 WHn . SNMMAFAAE DB R VRN RO NP LR EAREREEEOROONITRRENR,
33|Baghurst et al.(1992) 7o-344 Py iire 7% WISC-RIQ FRF g R G R O NBIEE ST EHOEOMIZROFER, ° °©
6.6-200 E
WISC-R IQ ) - J—
34 [Bellinger et al.(1992) 63-78 6-574 8 108 K_TEA hiE| A |EH24s A TORNEED LRA0RBOMIL L ERAIBHE, . o
31.2(25-55) 13-877 B
o : 13-874 8 Bayley Mental Development Index - _ - — PP . — 2
35 |Ruff et al.(1993) %9 ng:;;a& PSTEELA RS |Stanford-Binet 10 PR | A [FL— MRS EYBROPREDET LIS, 67 BRISHNTIE, RAAISREHR. o
_ - g Bt DML HHE TR,
36 |Leviton et al.(1993) <47->85 gy 8% #E EOME PR A |z B B R U 8 (o (AR L E () PIMEARES.,
37 |Dietrich et al.(1993a) 10-16 3-604 A 6.55% WISC-R 1Q iR | A |{EPIRESAIRT. 2536, MPIARELIQEDMIZADIEM. o
. 84 SEUREE T =0 e s O EEEDNREH R,
38 |Dietrich et al.(1993b) 48171 ik ok 6% EREBNTRE—FCRARLE OEREEN AR | (o o (k1 o 80 BB RE 4 45 A L4
39 |Wasserman et al(1994) kv s i McCarthy Scale General Cognitive Index iR A (MR TIBOERI B NEOGCHET o
2645 DHHE (198AS M PIARE EDBIR , 7485 SF AL DBIR)
1 eh SRR EEAN10~20 u g/dL. BBEEEF 5 ~10 ug/eZALT DL IQIR1-2RAVMETFLIAS, f2 D
6.8-23.7(1938) ZRIOVTOERNBE,
40|Pocock et al.(1994) 5.1-12.7 (ue/e) [ 8748 %108 258 WISC-R 1Q., WPPSI 1% iR | A [SWAWIEE TR CINBI R U EHID B Meb SRIELIQEDRIARBIZ D > =A%, 20885 KD o
-1712 Mug/e) LE it S0 FE £1Q1E 0 AN < L DARRT (7B R 1Ak CIEEACARR) .
14T PIRRELIQEDMIZADIEM (O ZHRERDHEAKEL)
THTHFALIQE DRI A DR,
HRBLTHOIIEHALER,
41 |Schwartz(1994) 65-23 N I WISC-R 1% PR | A (MPIARAE10~20 4 g/dLERT HE, 1QIF26RAMET o o
10 4 /L ERMEE S HHIMFIZT LTI,
42|Wasserman et al(1997) h i % WISC-R1Q PiE| B [ORRBROAAEBAEL, o
43 |Lanphear et al.(2000) 19 6-164% 6-167% AEDRBEN-FENTRE iR 51 g/dLLTFT N-EBENHET. o
97 Bkl
44 |Sanin et al.(2001) 15.2?fg/g) E}gzgg 17 A HEROKEREM hif| £ \BEREETPHCLROGEEMAADEY. o
5.7 178
g . " MeP AR LIQE DRI A DB,
45 |Canfield et al.(2003) 74 6-604 7 3-58% Stanford-Binet IQ PR\ B | o R AR (10 1/ dLELF O F £4) HIQDIE FAKEL, o
72 9 CANTAB (Cambridge Neuropsychological Testing 1 rh$4R AE LCANTABT R 27 L DRI B DERE,
46| Canfield et al.(2004) (14-199) M 558 Automated Battery) PR\ B NRIH SRR TR EBES R 5T
47 |Chiodo et al.(2004) 54 758% 7.51% HgE-RE-EBH. KhHF i | A |HERORBEOREISOVTEB TORBIERAL, o
26.2(20-44) FL—EARDNRERR,
48|Chen et a(2005) 120 2.5.7% e e Dyclopment Index (288) wiE| A S CHE LT M S DIRB B AL £ LI I o1, BRI MRS EIQE DB o
80 S
49 |Lanphear et al.(20052) 0ae59) 4-7H%, 108(RIB)  |WISC-R1Q. WPPSI IQ AR | A (7.5 18/ dURBEDNEDRHEIETI37.5 1 g/dLbL E &Y FAE,
71
6.1
6.9
50 [Hu et al.(2006) 73 1278.247 8 Bayley Mental Development Index PR | B |F1ZHHOHMDIEEDERM, o
6.2
52
48 2478
e 485 wsn ~ Bayley Mental Development Index 247 F B DT AR TIX M SRR EMDI- POIEL AD IR,
51| Tellez—Rojo et al.(2006) 427428 122478 12-247 R Bayley Psychomotor Development Index P A (9, A BT ARCIRNPAREEMDI PDIELIERL . °
52 [Chiodo et al.(2007) 5(1-20) T8 T8 Wisc-R 1% i | A |[EHREORTRHICAIZABBIET, MGl
1-2
. _ _ _ 0 SRR EES-10 1 g/dLI1-2 pr g/ dLE LB L TIQASSR A MELY,
53|Surkan et al.(2007) ) 6-10% 6-108% WISC-R 10% PN B oo it DA A TR KB
54 |Jusko et al(2008) 72 6-725 8 7258 WISC-R 1Q PiR| A [MePARELIQEDRISA DA,
. _ Diagnostic and Statistical Manual of Mental Disorders, 4th ADHDBE LR EOMTMPREICHEE.
55 |Wang et al.(2008) <10 41288 4128 ed., revised criteria (DSM-IV-R) P |0 S0 104 g/ AL BT CLADHD O T REAEA AL,
56 |Yorifuji et al. (2011) 17 M 7.148% WISC-R. Boston Naming Test% PR | A [EBETVISBEAFLKROZEEROEEMA B WISC-RORIT HAEIIET.
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BES wE Mgk PP _—
A B BEEEH 1B (FARE) XHEF | MEFH B (ne/dL) s
249 12078 Hh 52498 F &R 6/ A Bayley Scales of Infant  [REEZEFIRIEQD [HEwM [EFE(B5E) 3KiEm [-BEOPREENSVEEXETRCLSTMDIKIER Bellinger et al.(1984)
SZO356M ARISERMNENLG T BEM1T8 . WFATH Development 1R8. SEIREARA A HhE#(884) 6-7 -PDIE A M EhRE LBAEL ALY
-dﬂ;‘ﬁ;ﬁ\%ﬁqﬁﬁ%rﬁw%ﬁtzﬁ% -~ MDI (Mental & =E(76%) 10U L |-6h BEFOMASARE (EMDI, PDIEHBIEL ALY
+—DDJ#FE (Bringham and Women's Hospital) T - = = 3 -
CHAZIS (7|1:5§¥7ng%‘ thE05.0% . = EE85.1%) 6/mM A Development Index) 6M A Egggfgg %EEQM?&%@T&%ﬁE’%&E%gﬁﬁ oM ATES. 12 Bellinger et al.(1986)
“BELICL DM E RS (E582.7%, WFEJ%{ = 5¥63.0%) PDI (Psychomotor ET 1Tt ;5\)517?57_3 iRE = . 8.
EEOBHR CTERE-SE - 3—E—DEEN DL 25 E Development Index) 25 A EFE58+51 -6M A . 1’2fJ\~ﬁ O [ £R iR B (EMDIEBEE L AR LY
hEB5%7.5 -PDID &AL
=i#8.9+64
18HH 18MA  [{E#6.7+55 - I P 86 R AV B CMDIAYIEE Bellinger et al.(1987)
thE83+58 CEHMPINREIR ERT AN, RELEHO2HTIIAEE
= 87658 TEHIELN
. % /\ J88 iy hy ~
2455 25 E  |EE5414s H I R SRR E (EMDIE D S &AL
thE72+50
A ER7.7+85
;2 57h A McCarthy Scales of HSBEEGMA, 570 A [64x41 - AR BR DGCIE M ERIR B DESER L Bellinger et al. (1991a,b)
ES Children's Abilities GCI | MDIQ, BHD M EHRE EFIZEDGCIRAT DEAL LK AREZD24H
(General Conitive Index) B9 BE. RE BompirEELITAEE
EFRBRBEOIEH. -McCarthyD 7 X4 — LTl Percerptual-Performance?= 1+
EWER. RO M4 A RUSTHM A DI RRELERICEE
. ANFEGE
148 10/ Wechsler Intelligence [N;] 6770 - TR EZDWISC-RIF24H B O I E8EE LBEE Bellinger et al.(1992)
(9.7-10.2)  |Scale for Ghildren- 12008 |1.7£65 +10pg/dLO BN % L T5.87R 4 > FWISC-RAME T (95%CL1.7-
Revised (WISC-R) 18/ A 78+5.7 9.9)
Kaufman Test of 24mMA  |6.5£49 “K-TEA®247 F OO I ch §4 e fE & 858
Educational 57™A  |6.3%38 +10ug/dLOEEHNIZ % L T8.97RA > FK-TEAAME T (95%CL:4.2-
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(K-TEA)
Neuropsychological Neuropsychologicall® & & M A $REE (X, WISC-RTH 4L [Stiles et al.(1993)
Tests =& REFIFEAELR
154 [-1994—1995%F tH & (£ %24-300 HICEER) D1722 DMFER (3% Stanford-Binet BEOIQ, REE[6H A Lifetime average -MPRREFIQEAREAE DA Canfield et al.(2003)
TREF6-60H B IZHIE 5% Intelligence Scale EREBEOER. 1200 A 7443 RIETILEBERALIIBA. Lifetime AverageD I H$AEEE D
ARZDSBRELT AN ELNT/NRIX1544 Al HAROK (1818 |Peak 10ug/dL O EFIZHRLTIQIZ4.6 RAVMET
-JEEAT3% B HBAORE |24 A MA£71 SHRMETIVEERALIZIGSE . Lifetime Average® Mt ErREE
ERELANILDIQISH IRV 2% E‘*)\E‘ B (362°F  |Concourrent AIDS10ug/dL 12T HL1Q [£7.4 RAUMET
BEER SR ABNE | 58EAT MR AN Opg/dL L T TH>THIARELIEH B
DEEIE FUNZE |60 B Average in infancy 1458 0 /MNE DIQE £ & D 48RS
70+38 - Mt REABMEA LYHENBE DA, — DM
| BELRICHTIQDETORENAKEN
Ko
rﬁ 194 [-1994—1995%F Hi A T6A AR ICEERLT-276 8 1 524-300 B [67% Wechsler Preschool and 6m A Lifetime average - AR & DLifetime averageD Ml AR E [ZFull-Scale IQ& |[Jusko et al.(2008)
h DINREYDIL—k (72-80AMH) |Primary Scale of 128 7.2+41(h % {E6.2) |Performance QA7 A DHEMA
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FEWTIRFZEIC DWW T, $RIREE 232 1 T2 FF . $n o BN B b 2 FF . $hod
FERRAE (FrfetE SULEIENE) ORRERFIZE(LAH 62> TIER WA, AR i R EhiE
JETH - T, HEERFREEICR Y NP7 WEM 28I LEZ#E Thiit, =
R— MIFFEOFE R EMTET DM TED EEZLND (K14)

Lanphear® (2000) %, NHANESII (53[50 kK [E[E R A FEAE R A (1988-
19944F) ) D6-165%D/NE4,853 N & *t BT IRk EZEE A (Wide Range
Achievement Test : WRAT) ®OH 75 X k (Arithmetic (517) K& 'Reading

(FtE71) ) EWISC-ROHY 77 A I (Block design (ZE[IFRAIRE /1) K& U'Digit
Span (fEfb— > OHEBRE NG LT 25T A2 B L, BAETEERRKOH) )
DAaT LM PEEE & ORI HOWTHAE Lz, MAPEEE o EH#EIL1.9
ng/dL, ZZHERIF- (MERI, AFE, Hidg, MU, $kRZ . RER OIS Z ik
T % & e ES ng/dLLL EDOREIEL pg/dLEL T O#E L ik L TWRATOH
TARDAATNAEEIIKT LR, WISC-ROY 77 A hOFE R TIIAEZEIT
ool L Lz, ¥7-, Lanphear® (2000) (£, HOME R =2 7 LRl 01Q
DFENRKRET CTH D720, LK FOFHERAR T THDHH OO, MHHEE
5 ug/dLLL T T/NEOMBATENV I~ DB IRB I D &b L,

Miranda® (2007) (%, K[E/ —A v F A4 FMD8,6274 D/NR 2 %512 4
FEAETIREOER: (End of Grade : EOG) 7 A MER & 1-2EBF O I PR E &
OB A A Lz, ZEE (M), AfE, BR S, BloFRE, FROMEY)
EELC, TNEROMPSHEEICH I —AKE2E V4T (2,3,4,...9,>10
ng/dL) . ZEEMNTEAT - TR, P ERE2 ug/dL ¢, EOGT A O
BOFERATIK ERALNZ LA Lz ((R#=-0.71, p=0.03) , EOG®
FeEAIDA AT, MPHEES ug/ldLTHERIK T2 7R L (R=-1.16.
p<0.01) .

Nigg 5 (2008) 1%, KED8-17i% (CEH145%) OEE K IaL @ E (Attention
Deficit / Hyperactivity Disorder : ADHD) #9740 (REERI474 . HAH50
£) L PRRES34 DI ENTEE 2 L. ADHD & ORE 2 ~7=, *FHREED
PRI P SRR EE 13401.0 pg/dL (B KfiE3.4 pg/dL) TH Y . IRATADHDEE

(1.26pg/dL) 1IxHERE (0.89 pg/dL) & bhss L CEHIMmMHSEENAEICE <

(p=0.04) . KR CHOFN L OWE) iR LT, ZEhE - HmEiEoE
WIZT T IREE « ZUER G I EnREE & B U7, (KRB D Snigaz 13,
ADHDIZXIT 2 EHEARFKNTH V. Z OB B2 BEHIE N e Sk
WK oTEIATWAAEEND D & LT,

Wang > (2008) (%, TED4-12mOADHDRE6304 & 4, MBI, +HERu
HIBRBE N CIC 72 D & 9 ISk S8 7= % BHE6304: & x5 (ZADHD & if Fh$nie
EEDOEHEIZOWTEERER VAT v 7 BEleoi&2iT>7-, ADHDDO YU R~
FLR] & IETERI AR R 1 & 0% U | Rt E 2 L O%tEt~ = = 7 /L (DMS-IV-R)
DFEEIZ LS W TR RRNZZWT T 5 720 O RI2 2 ARG O /NNE e OMREE 12
Fhe L7z, ZORER, BEMO U 27 BRZFHE L% b, ADHDE O i H R
JE GRS AR 8.77+3.89ug/dL) & SHRREEO M A ERTREE (Gl £
MEAERLSE 5.76+3.39ug/dL) [CHEZENRD Hiv, ADHDEEIRRE & btk L
TR NIRRT 22 1T T RTREME DS B o 72 & L iR EE 10 pg/d LA
THHRWORIEENADHDZ 5 X 23 0H LR &3 LT,
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3 5 | =m b ST A SRET EPT ] =%
BE FHRA (ug/dL)
*E 534( . Fhh, NE SR FRHEL, A (5-10 1 e/dLZABBREO1-2 1 g/dLI LB L TIQA S (Y
Gty i) | (ren | 6710 [WISCII 95.7 23 |ephE. BEOQ = VEL 8 Surkan et al.(2007)
*E 150 *ADHD ) B & X REAZ O —AB
= A (20-| 8-17 [WISCIV >100 1.0 |MRLURA % -MPRBATHIA 1 g/dL Nigg et al.(2008)
i 30%) ZDFE Thadjusted IQEH B AR
e Rl ANFE HELAL. IVES .
KE 8,627 EOG _ - S o= | MRk 1995~ 19984 I BIE .
(J—2%40544) (55%) 4L (R 4.5 g; DRFRE. RT—IVYRT L | hang 1 o/d ¢l i g/dLi=f LA BB s o sife T | Miranda et al.(2007)
KE 506 Ef . HELAIL HLEFIH
M) (100%) 7 |WISCII fth Full scale 1Q 80.4 5.0 £, RELFIREBEOIEH. BHOIQ|ILF 8 Doutcome plotE R HIRYBREL Chiodo et al.(2007)
0
%
" 946 HEEFRMEL, BELAIL. RE 10375 1e/d A Fusbl ETHE
e (100%) 7.5 |WISCI ft Full Scale IQ 84.2 5.4 E?ﬁiﬁéﬁ@*ﬁﬁ‘ ROMR ., HE -%;E‘E?SJIJ:S we/dLFvs A L THE Chiodo et al. (2004)
=t .
w 4,853| Arithmet 93.5 TRl ATE. KD DRBEE. BBEL |- £:K7 -4 (NHANES 1)
RE (15%) 6-16 |WRAT Reading 91.9 1.9 RN, BRE % = *WRAT reading, arithmet(&M & %8 >3 1 g/dLTET Lanphear et al.(2000)
JAEY 501| 0.5-5 [Bayley 1\}/,”311 gg'g Meps1 1 e/dLEFTMDI SIET
' RELZEREORY. HBELAL,

7.1 BB . B & Solon et al.(2008)

74IEY 376| 3-6 |WPPSIII gg g;'g mgh 1 ye/dL ERTVIQ 25T
42 150 B (0 +MHER 10 1 g/dLEL T CTRIFEEE steeper
1497 590| 68 |14 cognitive tests 114 fﬁ'ﬁwﬁﬁlﬁiﬁﬁﬁ%ﬂiﬁ%&t %%51’5 '@f,@%%‘?i"j?ﬁ?ﬂm £fELTIOUTT [Kordas et al.(2006)
N N HEEERTIZEE
RN
o 74| 414 [1Q? 95103 111 BRSNS AL oL Bellinger et al.(2005)
R s e MR <10 g/dLDERE THERIE(E M, EEE. B2
‘L 934| 8-9 |academic performance 5.5 gg&t{xﬁ%mmh‘ BHEOK #. Iﬁ%)t‘:ﬁ*ﬁﬁg Wang et al.(2002)
+language>math
ooy 533| .. Beery VMI Fi.ER-RE. HELANILB N R
$9YFIET ZIDH 6-12 TONT academic rank 8.11 AL BEEOLHIBE % TONILASH &M rhghe £ HERE Al-Saleh et al.(2001)
KIBERE:5.76| i AEBHA S SRIRDADHDEE, B | oo o5 o/al s b )T, e 210 1o/ dLRUS-
hE 630| 4-12 |ADHD (DMS-IV-R) ADHD#E: (D, FHROKEL AL, Ei;ﬁ 10 o/dLF L ADHDOY R BRI B Wang et al.(2008)
\DETILaA—ILADRE - e
9 8.77 |P%33
3 * RNBEEHHDYIRETIVARTAVAADEIE
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27

ST OREWTHIAFZEIZ 3N T LSRR E 10 pg/dLEL T T S AR TEN PR R 2|
M E NIET L OHRENH S, Surkan®d (2007) (X, KE~HVFa2—F Y
AR S OHHEHRCAA M7 77— PG T, =a—A 7T Re/h
W= N TA T IV LT26-105k 05344 D/ (T~ H LD
WEHERIRIR 2521 TV W) X512, 10 pg/dLAT O i R EniR L & 38500
J1& ORI L 7o, 24 E%Tﬂ/%%b\f Hlin, NFE, SRR HAL

(Socio Economic Status : SES) ., #HF#H D1Q. HAMREIZ L 2 HE DL
L CTHONTEAT o T2, SR EEIZ % % full-scale Wechsler Intelligence Scale
for Children- Third Edition (WISC-II) 1Q. v = 7 A Z —fER|Z 1 f4

(Wechsler Individual Achievement Test : WIAT) ®Reading & "Mathematics,
U4 Ay d— RofEiE8 (Wisconsin Card Sorting Test : WCST) @
perseveratlon errors ([EHGEY) OEHEO 7 o v F &2 X8IZ x4, WISC-II D

BEMA T, M SRR AES-10 pg/dLo/NEIX1-2 pg/dLo /R & kg LT,
Full Scale IQA = 7 7236.0748 1 > b (HEHERRZE2.4) Ko7z (P=0.012), 7=,
P EATE EES-10 pg/d LoD /N I 1-2 pg/dL o/ & T WIAT OZRER A
Reading & Mathematics® 2 27 TENENLR.THRA » b (FEHERZE2.6) OKTF

(P=0.001). 7.978 1 » b (FE#EFAE2.4) OKT (P=0.001) %7~ L, Wide Range
Assessment of Memory and Learning (WRAML) OREfEMAICIB VTS,
General memory (P=0.017). Visual memory (P=0.019). Verbal memory

(P=0.032) ®=->®index* =27 THARA > b LLEEL | WCST@%ﬁﬁL‘%AJﬁE
TH,EBEE D 227 TI.27RA > b (BEHERRSE2.7) (K72~ 7= (P=0.001),

M ERTE FE3-4 pg/dLoo/NR1E1-2 ng/dLod /R & Helik LT Lpab\ﬁ”mbuﬁ%ﬁ
BWTCHLAEBRET -T2, UEDLBY | 1-2 pg/dLo/NE L lg LT, 1fl
SN EES-4 pg/dLLL T O/NRICE W TIIQIE T b un— T, 5-10
ng/dLTERIZ & 5*$"f‘;§:??%h%ﬁ’]%§ ESOFEREPHERINI,

@y WISC lll Full Scale I1Q and Blood Lead N=389

803 57 04

T 44

WISC Ill Full Scale 1Q

80 T

8s T |

1 2 3 4 5
N=1786 N=110 MN=44 N=27 N=13

Blood Lead Level: pg/dl
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(b) WIAT Reading Composite and Blood Lead N=389

100

‘g 98
2
a
E 94
<]
O 92
g a0
E 88
E 86
< a4
E 82
80
1 2 3 4 -] &-10
MN=176 N=110 N=44 N=27 N=13 MN=19

Blood Lead Level: pg/dl

()  WIAT Math Composite and Blood Lead N=389

105

-
[=]
L=

&

WIAT Math Composite
2 8

5

P

1 2 3 4 5 6-10
MN=176 N=110 =44 N=27 N=13 N=14

Blood Lead Level: pg/dl

(d) WCST Perseveration Errors and Blood Lead N=380
105

rs

s & & 3

WCST Perseveration Er
3

-
o

MJITZ NEIU? N;-JG Nizf HE12 -1109
Blood Lead Level: pg/dl

% Surkan et al. (2007) A 55|
8 MFDEETR MEMPEIREE

43



0 3O O i~ W h -

%L DEFNEOFREREAZTF IV A LERELH S, WHO (1995) 1.
EBA 2 24 EEHE (IPCS : International Program on Chemical Safety)
IZBWT, $hé 1Q OAEBIMEIZEET D il & 24— MIFFE & BRBTHINF I OfE R %
ABTF VAL > TREMIZEHE L 7=, Bif & 24— MFZETIE, KER A
A T T4 A=A TV TOR= b= — ¥ F=—0D 4 FDE
MFESELY B Bav, A% ORI DI EniEE & 6-10 i E TORED
1Q & DEARAFHl STz, 7B, 4 HEOEZHFGEICIT D ML TR E L R iy
B, AA b (4.6-8.8 pg/dL (6-24 72 H) ). > F T 4 (F# 6.3 pg/dL
(s i) | 5.9 pg/dL (3 22 H) ). A— hE—VU — (4.3-15.0 pg/dL. (FEHIM0) |
7.2-34.4 pg/dL (6 7>H -6 7%) . 6.6-20.0 pg/dL (7 5%) ). ¥ K=— (3¢ 8.1 pg/dL
(i) ) Thd, EORE, MHEHEE 10 pg/dL © L2735 IQ KT D
INESEIEIL . B O R B 2 W T HERF O 5A 12 2.0 A1 > b
(95%[EHEBRS - 0.3-3.6) . FFEDFHEH D\ FELHAE O i FhEaJR B % v
TeHERT DRI 2.6 R A b (95%[EHFRSA : 1.2-4.0) Th o7z, BIWHIBFFET
13,10 HEOE PR IY BT B4 dHl S 47z, € ORGSR, I ERiEE 10 pg/dL
O EFAZHRT 5 1IQ K T OMEEHEIX, 2.2 K1 2 & (95%FFEIES : 1.2-3.1)
EHEE SN, TNDDORERNG, IMHERIEE & 1Q & ORI A DOFEEIBIR A e
I n, 1Q A v METOEFEXBEOWENIENZ & K& H OZRHERE 125
WELTWDLARERH D Z & ARRERTE T DRI A X T T U T AIZH
D EF LN TOWAGAICHBEERNBRICHEESNLIBENRH L L EDOEE
KRBT BN TWAD,

US EPA (2006) (., /NEOMHEATENI FRIFEZE~DFE AL RO X 5 IZFHm L
Teo FLRKOVNE (THKLLT) TOREMH ORI, FrAaR, HAER IV %ZD
HIM) 12T D8RR ER OMRATENI TR ZE~DEEIZ OV TIL, B o3llRT ¥
A v, SRR NDEER], B2 BRI FIED & 72 5 2% < ORBRIZ D T- - THHE
IREEEVERRD LI TN D, FBAERES L O ORI TEN ~DEh DA 1T, £ <
DAGK T (BEDOHE., BLOFFE, M OMEESRFERE 2 E) 2B L% TH
HONTHD, ZNHOEEIARFHHTHY, BEMCETEHTLEEZLD
D, I K DUREEDLHER L Ot PRl VO F NI ET 5 & 9 GRS,
AR 5-10 pg/dL, # L IZZNLLFOHMENTHRD LT b, 1<
OO ETHEYNIEM SN L ODRIM & 2k — MIEORESITIZE S H
I LA, RREOmMPEEEN 1 pg/dL 205 10 pg/dL £ THEMT S &,
Full-Scale IQ 7% 6.2 KA ME T35 & PRI TV D,

Fo. HAEZRO/NEOIMFERIEE & ARRATEI IR O MIC B T 2 &S
FGRICEIMEA 22V & 5 8E 1N D, Schwartz  (1994) 1. MLAEHEEE & /R
DIQDBIHEH DR X Mgt d b7, FEAEKNBIC LMD A X T F I A%
1Tole, Flo, ZAERFITEE L, BEMIT bIT o7, iR & /NEDIQE D
BICIXROFER AN S 0 | PSR EE 2310 pg/dL 72520 pg/dL 12 EH-+% £1Q
T2.677 A METT 5, FFEOAFN LM TICH /NI ITIQOIK T AN Z
HEVWIEZELFFT A RIS N R0 -T2, EHM PRI EA =15 ug/dL
DHFFNZDOWNTOMETHLUENREL D2 L0510 ng/dLEETH 5 &
T HHWTIIZ Y TRV EEZ DIV, MR RRE D & bIRVWFZE L ) X T
A MU w7 i kAR O TRE LSRR T, iR E L ng/dLE CRIfE %
RTFTRIIEO N o T,
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Chiodo® (2004) %, 7 baA MHI(ELT.5m DT 7 VU 1 R KIEA2464 %
KB, MR ERIREE & AR TEN R AUFEEE & O H E-EERERICOW T LT,
MR ERIREE CRIEY EEEMERR S (BPH) ) 1T, 5.443.3 (1-25) pg/dLTH Y |
FRE. BOGKH, RSB A, EENEEE, £ GHTELZ &) | B
AR D IVTW AWK TEY, N EE L7251 & 26 DATEIO W T TSV T
b ARSI SRR IS LT IR TSRO bz, S5, B, EITHEE.
WR-EE A, RS TE), EERGEOERICB W T EENHR SN, 1T
EAEDFTRIZENT, IV HE-ICBERREO b, BiEZ 7R3 X9
7RI X BTl o 7o, M ERIREE10 pg/dL T 245 L7z lElm AT ofE
ik, 5pg/dL T4 LZEURSHT OSSR hoT-, ML ENERES pg/dL
THEL DOFFRTHENED LN, 2D TFT—2 b, HAE#O/NED I
SRR L M RATEN AR O BT D - ROSBIRICEEN 22 & iz,
T heA FHICELRTEOT 7 U B 5% KEA5064 % X 5129T7 > 72 Chiodo &

(2007) OWEIZBNTEH, WTNOMRITEIZ RS ZOMELL T Thil
XLV EEEZRI o7,

Fulton® (1987) 1. 22w b7 v RO YU R TIEEDE-95% D /N4 855
% (Bl b)) 3G R EnRE 3 HE ) L OVFERRRIZ T T IOV TR
S U7z, Mg o 242 1310.4 pg/dLToh - 7=, 5014 O VL E N FRINFE S
7 A b} O'British Ability Scales (BAS) I L2 F¥EMAET A FOETEET L
Tmo SFRFEREREICLD . FE8 b0 S PHBOBESCHE L~V fE
TRV EIZOW TN EHRINEEZ T 72, 2D DOIERZ I, RAGK 1D
AIREMEDN & 5 33THEH & B EIC AN - ERER AT OFER, f 8RR o )L E &
BASDkiE. FHHEGES . mtHL Y HES1 & ORNCITA DN H U | BIEITRD b
o tz, 72770, BASOREICK L Tl b EETH -2 8%., mBloiEiElL
AYLRA- E L DOFELEICOWVWTORAIT THY MPEEEIC L VFHHATE 545
BUIEYFET IZ K VI TE 545.5% DD 9 HLO LT 920.9% TH V| 1
SRR DO R E JIIMOER DB X TNE oz, U EDZ D,
TRTE BE DOSRBR R 1T/ NE DRE S & GEIC 5 2 D BIIRECTH A 5 L ST,

F 7o SRR & MEATEN PRI E OB L OMEBITRE L L HICHED L IE
T o8WE L H 5, Dietrich® (1990) 1%, M5V OV A1 D SRR ER D3 AT
BRI RIS MIE TR B BHTT 572D 29THNZ DWW TR & 24— MfFZE %
1To7=, MFPEnIEEE L, HARRHA & H A% 2N AR NE 2 B EREL L 7= 1
a8 Uiz, BHAML, HAE%I08 H, 3/ A B, 4EA ., 2EH oM PHEE (&
T Ets) + FEUERRSE (B i) pg/dL) 13:8.1+3.6 (27) pg/dL. 4.8+3.2 (26) pg/dL.
6.2+3.8 (26) pg/dL, 15.9+8.2 (56) pg/dL, 21.1x11.4 (85) pg/dLCHE%
2FEHICE EFA Uiz, WA R OB AR o enie g & A%30°H B L TU6HH
H 124741 72BSID « MDIL}: O'PDID R & XA E AT BT L7225, A% 24 B Dk
FEICIL, HZERT - HAERZROIMPENRENAEICRE L ) oTo 2 &b AR
DERBRTR CTHA U7 iATEN 2 EO BN DN HAEZROREIC L VIR KXz
ET DG E —FK Lz,

NG IR OSRIRTE 12 X DR TEN R~ DB 2 AT FEIC DWWV TE L &
1502, (M FHERIREE LIS OIREEFRIE & /NE OFERATEN PRI 2 & OBTE 23~ 7
WEICOWTIE, RI6ICE & DT,
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s == - 4 Eh s > By 988 £ = A - R 2T
1 ®15 REIBFJICKIMBETEFENRENDEEZHR-HE
5] IREIEE
& . ak—hHESE BRm R iR | B E . 85 4o 4 -
5 i (ERBxgrTs (IR gwa) | wEE | zom PR wHET TR ot
WEIRE D) wig| cpap | (resdl)
. g NN MDI(6,12,18, 245 B) = e e *MDI 6-24/° A (L0 o $h iR T &  BEAMESE. oh B BRI I3 ZEGL ®Abv, BAHRE
1 ?gg;”gggjt i' 519%% 1”;7@9<"‘7"":”"_"> 209 | o - 1415352?% - lecisIA) ?‘;Eg'ﬁﬁt’%mﬁ& SHRHA | o7 A), 10(1088) |- IS M & 0> B 5L ) . BIROIQ 1201
' ab : WISC-R(10%%) " -1QIE27% B 0D 1 ch $A HSBE5E i
e = HEH% . .
- XKE 8.09(BFAABARE MDI(3,6,12,24/ A) BEOEH. Q= EFMH |- BIROAMDI6H B)IEH ERTO Mo sh & & 1ER
2 |Dietrich et al. (1990) 1979-84 * 297 kD) - %" BRFE Bruininks—Oseretsky (6if%) |fi. %EE@E@E;?;& % |-MDI(24H A)l&prenatal & IED RS, 55&#[:0)1]7&@%*55& BROIQT5
- 3REMI =k Derading
*E Boston Teach BEOKELANIL, BE. AN |-BHEILPINERE 10 pg/dLTZHLzEE, BIRTIEIMKMADOERICHEZILLNIE
3 |Leviton et al. (1993) |70 o0 123 o o S 6B[EPD | oo () BRO—AR. REFOR |EHMeh s OmMIZEE -
B % - ZRTIIMRRAVEL  RTFR; B RREAR R | &M $4R B & D8 1< BE
- SARMICIZEDRIRE (HAER) OANERICE T BT EDBEE AL
BROER. BROSH . & a0 N " o .
R T — judgeiy = - Hi EERITOD BHA I FP £8 (X GCIE K UPerception, QuantitativeD 7' 27—l (45%) &H
4 |MoMicheal et al. (1988) |3 —ANZY7 (R—FE 7230 | 91| 95 82| %E [GCl4ER) RO RELEREOE | mrpmsrl 435 GCI 10048
1)—)1979-82 BOBROBE LIV R W T o e e
EIERL, AE. R % .
MDI(6,12,24/ B) < . "~
e Sh— oy BOBAELA)L-BSE, BUYE (- mohih-FEam 8RR r=0.64. -
5 |Gooney et al. (1989a1) | T APTYT (A= atg) o | ea 81|t |TON0 220 R, REEA SRR IS |- BRI - PR (£ HH 4 5 (OMDI PDII= RS ﬁ')é;ﬁ’g""f* Bayley
= *HOMEA%38<3h<
MS(36A\A)
25 p REAFRBEOIER. AR, |- HEROBAM P EGCIE KU Perception, QuantitativeD 7' 27—l (48 F) |GCI 80&
6 [Wasserman et al. (1994) | 2= IZTET 1| - 1 i5|tHE#e |eoehA) FERI. IR BELA L, | CABBROME AU (M8
IQ RiktE % SHEZOMAPREDREEDAMNT L8N 3993 EL
MDI(6,12,24/ B) . . .
; *MDI, PDI(6/ A) & EERT D BHAM F R T B DOBEHY . HAEHLL
s = 1s Stanford-Binet (3/%) S, MR ATEARE, HE e - -
Ernhart et al. (1987, KE(FU—TFvFIh— 1 6.0 o4 |WPPSI 410 A) BOKE. BROQRELSE | SBIOGH LBBLL " U, HRH-EFI-H
7 |1900) ~) 160 OM - om 5| EHEED (g0 o0 od Tnventory of BSQEY. EepieE. & | SICOLHEROBAM DML FHEm P ML XITLA LEEEL FNGOREAH R
1980-81 6.3) : O tion Devilopment WAL = S ALLTHERORELHEMO BRI PREEELSTS %
(SICD. 12,2436/ 8) -EF - g AR r=0.79
. MDI(6,12,24,36 0\ B) BROIQBEDHELAI-B | o Nt e
8 |Schnaas et al. (2006) 1’(9:\;;9:2 150 | 82[ 78 -|diE%  |GCI(36,42.48,54,60m F) % ULA . REEFBEDE _%#’fgﬁf’?&“mmemwmq&u [F6-10RIIQL A B B8R -
WISC(6~ 10/%) B % '
Axo 240 AR OMAPRRE. & . N s e sy e
9 [Hu et al. (2006) 199;99 * 327| 71 61| 6.9 6.2 - MDI(24B) E BEOSEH. ﬂgﬁ%m = |FEURATH O EHA M AR S EMDIA R AR RS M3EERIRE L BIE
SR SR 1.67 ug/dLEA FvsEA ETFTI score B B E
. o = ,ps BEOZFLAIL, HEIE REBREDYRY2E
Jedrychowski et al. R—3F | _ | _ FTI(6M A) o [ AN T T R e . .
10 {63008, 2009mb) 2001204 452 1.42) MDI(12.24.36/7 B) ;_g‘v'rﬁll\ BUFRIEA R SR ST _hél%;%,i%l;ﬁ%;ﬁq:ﬁ'atﬁ..._‘mﬁwﬁaé MDI 100#8
-BMESL TP ENRES 1 e/dLEIRIB
1E $ - - - - AT I N HUT LD
mory et al. (2003) KE 2000 * 79 0.72 FTH(7M™A) FTII score E{8I15%& T AI15% TR D BRI $7RE 0.44, 094 pg/dL BADH

MDI: Mental Development Index
GCI: General Cognitive Index
FTIL: Fagan Test of Infant Intelligence

S-BIQ: Stanfird-Binet IQ

SICD: Sequenced Inventory of Communication Development
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© 00 3 O Ot i~ Who

W W W W W DN DNDNDNDNDDDDNDNIDN M =
B WOWNDH O WOk WNhHO OWOOW=J0 Ut WO

& 16 mMARRELUSNOBEHFERES/NEOMRTEFMNEE

FEER )
XAk BERIEE Ay AUk
BIE FE i TAMEHR
Needleman et al. 1979 F % 8 6-Ti% \EN(?Ehsler Q. FHENRH 5
RE1TEN
Leviton et al. 1993 Bt % o o £ 6i% FRTORETE(XF) A
Bellinger et al. 1994 st 3% o ch g 8% R TORETH £ |Eealdxt ke
McMicheal et al. 1994 5 %t 8 8% Wechsler 1Q )
Hernéndez-Avila et al. 2002 BHROEHH A FHDEA el
ERE—3Hh BRI RHA o —
Bayley Infant EZ.E=3AHOBKMm, B
i (AM=+ACD. R <
Hu et al. 2006 53;;51)70;151,0” 120 A. 24/ R Development Scale A £ ROmAEnFHEEATE

b. REHZERE~NDEE

Landrigan & (1976) 1%, $h8US AL ICET/ NE 238 L LTRE 2170,
FGEFTIITVIE KRR, EEROENEFOSREENE < /NEOIMmFSHEE L
B 70D T & BMERR Uz, BUBRAT O 2 1.6km DINIZETe 1 -9 %D/ NE D 99%
2BV, PSR 40 pg/dL LLETH V| 22% b O/NRIZEB W Tl 1 #niE
JE1X 80 pg/dL LA ETH o7, 5- 95D 202 4 O/NEITHNT, MFEHEE 40
ng/dL DA_E CHEEI A EHEE MK R U, P Sni e & iR mE s XA
READOHEBEZ R L (r=-0.38, p<0.02) &#Hib L7,

Schwartz © (1988b) %, $RHEBHFTOIT < IT{ETe 5-9 sk DRERIZRIEIR D720
/N 202 Bl i HERTR EE & R RS E B ARSI (O W TR 21T o T, 15 Y
Mtk D/ N 169 4 DI PSR EEEE X 10-80 pg/dL (B b3 i %W\ : 30-39
ng/dL) | FEIGYLHR D /N 83 44 ClE 10-59 pg/dL (e b AR 032 O FEE - 10-29
pg/dL) ThoTc, TN ZMENT L7cHER., (S BFHER T2 72 63 i e A
DOREIE & LT 20-30 pg/dL 23 HEE S 7z,

Erenberg & (1974) (%, /NESHRRIEEZ /R L2 14 B0 5 B, SfekiR ik
JEO/NR BN (9B 4 NiZT7 7V ART AV HN) &, EFRLERO/NLIC I
NRTRMHRIEE 2 E LT WAREER H 5 il LT,

Schwartz & Otto  (1991) (X, 6-19 D/ 3,454 4 DT — & Z v T
PRREE L) & DBk ARG Lz, SRR EE A M fE Téd 5 & 500, 1000, 2000,
4000 Hz W N O E T HIEIBMED EF Uiz, AN 6 pg/dL 75
18 ug/dL ~EH 325 L MELZIT X TOMIEE T2 dB OREIE TN 507,

QRANDEE

a. PRMEHE~NDEZE

Tt T 2 miEERE CRMEMEEZ 25 Z LTGRO LA TN D, 7D
TEMEREZ IZA DN X 9 IR ERRER AN T b TR R I e B 2 5 1
HZEDHLMMZENTVWS (Hogstedt et al. 1983, Campara et al. 1984,
Mantere et al. 1984, Stollery et al. 1989, Stollery et al. 1991, Stollery 1996) ,
%N O PR RS AE IS T DB DWW T, EEFTR AR 1TICE DT,
Mantere & (1984) 1%, 1975 FLAREICHE M T35 CEMEE A BRI LI /FEE
P GAITAEERAGART, BEZE 1. 2. 4 FEHIZHIEE - FUI8 - SR EBEGE - EE ) -
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H R
YO W N - O

NIEZDOW TR 24T > 72, 89 4 ThAGA L7228, 1, 2, 4 HIZIF 24, 16, 11
HDHBPBIN LTz, M e EE O FRF I B BT 14-45 pg/dl Th o7, xf
MREIL S — 7 NVLES TR BT OENIRER 22 T 7R WEEE Th o 7o, ) ORF AL
BIXHBETIIEO o Te, Va2 AT — i NFREM A (Wechsler Adult
Intelligence Scale : WAIS) X°7 = 7 A 7 —itfEf#& (Wechsler Memory Scale)
IREDWL OO LB T A b OSEE N FAT BB ] o 2o IR CTHREIZRE ©
DIV, SMEXEE TIRIT EA ERD N0 o Tz, $MEZXEE OFRFRE & R
EEIRERE ISRV O 2 FRITHEIIL T Lz, MmAehRE 26.9 ng/dL UL E % &g
2, 26.9 pg/dL Kl 2 (KR ERE & 2 BEOHEIT 5 & WAIS @ 5 6 Block Design
(Z2[M#88E 7)) & Santa Ana GESEEFAIEES]) OT A MIBWT, =R
HORBENABIZIET L (WP p<0.001) , gMEREE DT 2 MK T I
LEGHIIRE CTH Y, S HIZT A MEIEDO D L0 72D RED->T2 b OO, I
I 30 pg/dl x5 & & HFED mIKMRIEEE N LB LT 5 2 L 6
Toh o7~ (Mantere et al. 1984)

& 17T BRADOPEAEREEICHT SEE

X ) 5% TEHR
Hogstedt et al. 1983 27-68 (&) SRYEEE FEBTANEDHMEET
Campara et al. 1984 4560 ERE DEZRTANARIET (BB R 60 pg/dL SYHIELY)
Mantere et al. 1984 14-45 ERE mrpgs k RITHEVER BB AEFET (FRE s 30 pg/dL)
Toamson and Teo <25-81(§) WEEE  |[MEADETRITES
Stollery et al. 1989, 1991  <20-80 (§5FH) IMERE EREM(MEEA 41-80 pg/dL) TRHEHET
Stollery 1996 14, 31, 52(3%) nERE PREOHEEET
Wright et al. 2003 4.5 B E (F1949688%) | NERICHESRM NE T INE
O'Neil et al. 2006b 9.4 —MRA+HIRERE |DPREFICHEOBERERS R
Park et al. 2006 Behsh S (FHT73%) | BPMEBLTEEERIEEET

17
18

19
20
21
22
23
24
25
26
27
28
29
30
31

IR DR T A M AE & BRERIC I TR BB LT, I R TR FE A
60 ug/dL 2 272 2 & O WMEEE 40 4 L FERGEXTRE 20 £ I1I2 DWW TRET L
TWmEN DD, BEEEEZ MHPERIRE 45-60 pg/dL OfE (2044) & 35 pg/dL
LLIFORE (204) \2nEILTc & 2 A, IMHEHIRE 45-60 ug/dL OFEIL, 35 pg/dL
LT ORE & FERT RS ORI TLELEA T 2 M AEE 2N 0 | S AEIR %
KV ZL<FHFZTZ, ZTNHOET, 2B H D VITE AN FRE & XS L0
Too ERRDOMTIC L AUE, BEOREIZEE LT REDREEICER L, SiEH
FRSLHN AL D X 9 7 E DRERE DR E IR KT AR E IO T TH - 7=, e
BRENE W EAFRITES, FERMEEFRL R L T\, ZH60FTRIZED .,
IREEVEEF B W THGEIKR T &2 S 72 O 9 I R B O BIEIXEAED 60 pg/dL LA
TTHsHI LIRS (Campara et al. 1984)

1 P AT EE DO SEIME D 10 pg/dL LT CHARARREREE ~ D 2 Z RIB T 2
NE&ON I 5, Wright © (2003) 1%, FEHFEEK 68 kD mlnd 1,031 A (
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EN) Xt EniR g (BATEAE 4.5 pg/dL) | BB HERE (EilrE
YIE 29.5 pglg) . BEEE IR GEIEYE 22.4 pnglg) K OFBEIFEEE 2 I E
L7z B3, mlnE Tl en L OVE FEroRE ERIC LV BHEDNME T LZZ
EM D SRIERZEMNINER T S FBEBE N OAR T 2 IE 3 2 Al aetE 2 & L7,
O'Neil 5%, HEYE L —XBARE 474 (P 37 5%) ZxtgizmbeniRiE (OF
Y 9.836 pug/dL) K OYT > — b REibic K B 0 eI e Ok i 2 4 L 7=
FER. R AL VBREEZ T TCODHIEE., MPEEENELS 250 2708 E
U, 7o, MHPSRRE LA OBRENESWEEICHERE L T EIZ SR, R
RO 57, Brh IR 27 B3 5 B RIERS NS 5 & L7z (O'Neil
et al. 2006b),

b. RIEEHZEME~NDEE

PR ER OB 2 JE U 7 R RS 1B o e 3£ < & 5,
BHEEREES 414 (I eniRE (BARES CEEERR ) 43.3£17.9 pg/dl) & 3E
WREZ A 39 AT DWT, Flix ORI PR 21T - TR, R R s
FEVE, AR R O B AR FN AR e DR AR L 0 b0 BE2Z 0T\ &
DRIE X L7z (Hirata & Kosaka 1993)

ERPEZESE (IMHPERIREE 6-34 pg/dL) Tik. 1EHHER O EE RS FE MK
TLTEY (EERENUGE SN T EREENME T 5 B ILRIE L
EHE SN TS (Araki et al. 1980) . #hEEMAEZEICHES Ui EniEE A 30
ng/dL 2B 2 TWEEE TIid B CORWEMEREE ICLE R TIEF RO MR
PRRRASEREE MK T L7z (Seppéldainen et al. 1983)

—7J7. Ehle (1986) . M ERHEE 70 pg/dL LA T Tl hEniEE &8 E
EORIZEE X RE SN2 & L, Davis & Svendsgaard  (1990) (%, $hDBR
B L > TIEEHEMET T 208, MHERIRE & OBEIIH 6 TRWE LT,

Chuang & (2007) &, EFBME 173 4 & FHHES OE2 25 dAB UL ETH
LR MEREE 121 A2 Ricihén - v~ - B3% - B L UREZ ICP-MS
ECHIE U, i 4 SRR L BIE & OB E A2 MGt Lz, SEFIRE DO B
FOMPEEE GRTEY) X, 10.7 pg/dL, xfHB#EE 3.9 pg/dL TH o 7=, 4F
- MREEEE - AR - BREVRER I - SRR L OXHEE A AN A, HE
TEEBESKE L CERIFONITZITo7- L Z A IS FIXEER O Mz i EniE
i) &b A EREOHEBEEZRDTZ,

QMIER~DIEFAHEE
= a—uo LTI R Ay Yy —L LTS IV D AIESHD
HIZEMWARETHDH Z LD, BBV T AT v v E[HIEL, v
T LFAL TIVE I VRS N- A FL-D-7 A87 Xk (NMDA) "0 X 5 7
MR EEME RN ZHIE L T T T AEEEZAET 5 2 &0 R— X UEE R
TT7®Fral ootz EL, R—=XI VOB iIALZLET S Z &L RME
SN TW5 (Bressler & Goldstein 1991, Cory-Slechta et al. 1997),
(2) DIER~NDEE
1 ER K OVE H SRR EE & I+ & OBSE# & f et L 75 &2 2% 18 (2R, 1 héh

19 7z 3 e NMDA OZARIL, Fifl « 38 ORI AR R B8 O A 72 & O MM R O A 72 RE O FEAGE TR
ThdHEBEXLNTND YT T ARBMICEEREEHZ R LD (FES 2006) ,
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1 IR & OFBFEMEZREE O L 5 ISR ENSIETH 255 12T —E DR R
2 FE BTV 5 (Kirkby & Gyntelberg 1985, Cardozo dos Santos et al. 1994)
3 Fio, ahEoER & L BICLER IR E 2D, F L— M L%
4 B LUTIERIDNHE STV b (Myerson & Eisenhauer 1963, Freeman 1965)
5 MEEFZT RRA T2 89 RGE 123 RIMOIREL NS Z DT
6 X 5?‘51&%?%z)%tlﬂwe.\?;;%fﬁmjmmq:mﬁr;ot VLY THhLHEINTND
7 (Hu et al. 1996, Cheng et al. 2001, Gerr et al. 2002),
8
9 #18 metaRUEBPMEELOLEEFOER
ik i A wRE TEFR
Kirkby & Gyntelberg 1985 51 - hEEE EIIREEL I
Apostoli et al. 1992 ig :gg - — A BIEEAEICEE
Cardozo dos Santos et al. 1994 36.8 - ERE MERHMELHEICEE (IEHOLEEERETEL)
Factor-Litvak et al. 1996 37.3 - INR AELEEGL
Hu et al. 1996 6.3 %ﬂ%%%z;; —REE B I E LR E
Korrick et al. 1999 3.1 ng;i?fs N = InEERERL
Nash et al. 2001 2.9 - RELH I AR ER L EOILERHMEDAHICAE-RISE R
Den Hond et al. 2002 2.1-4.2 - —fEA mFE EFEDREELZL
Gerr et al. 2002 - BEEoLL) —MA NEHDBNRREEEFHOME £ EBE
AR 19 B 80 ] . Eﬁﬂhﬁ’aliﬁﬁﬁfib N
Rothenberg et al. 2002 ij‘é?é 23 @8 107 BELR Efzgﬁéﬂgé;;f}ngjﬂ%ﬁﬁﬂﬂéﬁ{;‘i:{%@u
Glenn et al. 2003 46 BB 147 MEEE gg;gizﬁagﬁ—ﬁ
FIVART ADABRRUTIUART A DAL HIZBENT,
Vupputuri et al. 2003 3.0-54 - —fgA ML IEERI M E NS EZEE
Vigeh et al. 2004 5.7 - s3] EEMEOHBHLLELCEOEHOMFHANERICEN
Glenn et al. 2006 314 384 BEEE —Ef};gb}ﬁu%’ﬁ%& 10 ue/dl OLRA 09 mmHg DIEHMED
. ! ’ L REEE
Menke st al. 2006 958 _ —gA m;ig‘%fﬁliﬁmﬂﬂt‘ DMERBET ., DFEE, KEREFE
. ’ ZB8:&
Schober et al. 2006 276 _ —A g&gﬁ;\lll\ffﬂ"é?’;é,%&Uﬁbf/vl:;éﬁﬁtﬂ)’fﬁﬁ')xbbﬁmFPf’:};EE‘i
: ’ FHICER
10 Vigeh et al. 2006 A 4.3 - SBHEOKE | FWATEDY ZOHMEM
11 * o BIREME, ST LI S S fE
12
13 i A R BE 75)1&1 ThHGAETHIE L ORE % ﬂ—‘ﬂ’%ﬁ‘é%&ﬂ:ﬁi&)é Glenn
14 5 (2003) 1%, BUEXITEEL 4K%Iiafﬁﬂ?’rﬁi%f AT AR IR 22 T 725
15 PEERTESER 496 44 (FHABALARF 55.8+7.4 ik, ek DFNIGRER ) in’J 18 4 itit)
16 ZRPGIT 1994-1998 4RI H¢h K OIS B T EniR L & E A 3-4 BIHIE L. ﬁuF
17 2k & ORI 2 TN L7, FAEBAGEEO M Eni e (BT SRR ZE) |
18 4.6+2.6 ng/dL, 34FEH OEF IR 14.749.4 pg/lg TH o7, It@@ﬁ%ﬂ;ﬁﬁaﬂ
19 2HEMT, —HEHZ 0 IMPEEE 2.6 1 g/dL OB LT, IAEIMEIX 0.64
20 (95%[5HEIX M : 0.14-1.14) mgHg/4FED EH, —EH7- 0 B THIEE 9.4 4
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glg OEAN®E LT, WOHEIAIM T 0.73 (95% 548 X [ : 0.23-1.23) mgHg/4- L
B OREIRE 18.1 u g/g/FO¥EIIX LT, IUHEH £ 0.61 (95%
fRHEIXMH : 0.09-1.13) mgHg/4F LA L7c, ZORERMN B AT ML THRER C
X DUES ML D EF-SEAT S, MEIC BT D8k OB EN KT 5
EHE L7,

Glenn & (2006) 1. 1997-2001 EDE], EY4ER 41 1% CH¥ 55 @I 8.5
EOMEZES 575 AN OWTHEE Hn K QN HF i B & i+ o B 2 fi ~ 7=,
ZOFER . —EROMm PSR 10 pg/dL @ EF-28 0.9 (95%(ZHEX M : 0.1-1.6)
mmHg OUES LD F5F & 32 s L,

Korrick 5 (1999) 1%, 1988-1994 4EDE], Aot il & %8 (2 M ERE 89
% (61.7+7.1 53%) . 1B MJERE 195 4 & MJE A LEA B WVEE 73 44 (61.1+7.2 77%)
&M EDEEEHIERWEE 122 4 (B8.7£7.1 1%) T3 F 7= 3BT HOW T, fén &
OEHERE L &St Y A7 & OBEZ T, EORER, RO MR EnRE

(BTt + EAERaE) 13 3.1142.28 pg/dL, B en Mk g henme (G
W) YRR 2 X s 615) 13 13.83+9.0 pg/g KON 17.3+11.1 pglg THh - 7=,
RAGR -2 RFET 5 & 25 pglg ORZEF T EIRE QBN KR T 5 M iE D
27t (95%(EHEXH) 122 (1.1-8.2) Tho7=Ad, @it & Mg, 5
VNI B SN EE & OBSE T e o T E R LTz,

Rothenberg © (2002) L. 1995 4-2001 # DM, 1,006 il DIt (31.0£7.7
%) XU E HER M O R SRR FE & S TEAE . ATUE 6-9 20 A K OV PER o if T
FFE OBMREMANT LT-, TORER., KEEOES (Lx 5 IZ2) OFFEhRE
DFEIFIE 8.0 nglg Y 10.7 uglg, HPERT K& O PER O I 8RR FE O S
PIE 1.9 pg/dL LT 2.8 pg/dL, FEE HHERIREDS 10 pglg BA-3 25 L 4TI 6-9 72 H
ORFENC F M EIEIZ 72 5 A4 REiT 1.86 (95%(EHEH XM : 1.04-3.32) Th o7,
IERIMED N TIE, HERRED 10 nglg HH-3 2 LR 6-9 7> H BN IHEH
MEN 0.70 mmHg (95%{E#HIX [ : 0.04-1.36) . YEFEHIMEA 0.54 mmHg (95%
EHEXE £ 0.01-1.08) EH L7z, LU, EEHTEnEEXEmERD 6-9 1 H
HAMmE B & B PR T HAER O S « )E B EBE L o7 B
% L7z, Rothenberg & (2002) 1%, 1#EDOGEEDIEIRF O G M+ - i+ -5
IS IF LTV D Z 06 IR O M EEFR D 72 DITITAHIRRT A & O §H1E
TBAGIE L TR MLENRD D L&A T T D,

Vigeh & (2004) (. $RERZ2 = e WERSEIZHE S L QO D 0EIRI) 37225
I (HiPH 30-41 ) OA 7 Oiftmzixtg L L, miE#E & U Tl 556 4 (27
+5.6 %, &P 17-40 %) . RHREE L U CIEH MLE O 55 4 O ML EEE & &
MEDY A7 L OREZFT-, EORER, MHPSRREX. SMJERET 5712
ng/dL (#EPH 2.2-12.6 pg/dL, B HJROAEIZ L 5 M PSR ICE LWEIER L) |
KTHRBETC 4.821.9 pg/dL (#iPH 1.9-10.9) TH V| & MJEREOD I H SATE FE 1350 R
REC B L CARICE T2 WA LTz, £72. Vigeh & (2006) 1X. &)@
R AT IR Wtk DA T el 396 4 (¥ 27 %, #PH 1549 5%, 5 H 31
K DAFIRRIIE & 2WT) 22t A il e AL & FIATAEZ0D U X 7 & o B A R~
TFRTAERE CEYAE YR 75 4.30+2.49 pg/dL) oD 45 i o0 40 22 13k BE BE

20 JERPEIED 1 D Th 2 FRMOAIBAER, —RIICEME, RAR, FESSETH Y, BH, ROEE, I\, Ek, -
JEER, R EDIERE 2T 5, FHIETANARMIEM D X 5 724t DR IR L 22V AR VRS0 kb 5 7 &N
%,
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(8.5242.09 pg/dL) ICHARTHEICE NS TZERE Lz, B P AT 4 v 7[R
SHTTIE, A Xt (95%(EHEIX ) 728 12.96 (1.57-107.03) & 720 | I M
SOURFE DN FRIRTED U A 7 BIN~NE 2 E N BT T s LT,

OHE T, Harlan® (1985). Schwartz (1988a). Gartside (1988).
Den Hond® (2002) OFHED L 912 —#xA%k (NHANESII) Z54I12 LT
D AIIIITIEIC L > TRERICEFHN A SN TWD, ATSDR (1999) Tl
— RN ERG L LW ONDOFHE DS | ML EREFE & i )F o [ B e 7248 B
N5 EDORRIIEON TRV E LTS, Menked (2006) 1%, NHANES
MBI U728 N 13,9464 2 X G i FERIREE 2 IE L, SELER E OBE % B
BINHAS U 7=, & OFE R IR B O & -3132.58 pg/dL (#iFH0.05-10 pug/dL)
RAGIK 1% 28 Ei#E 3 5 & | P ERIRAES.62 ng/dLLL EO#E CEEFERS0.75%)
DY AT, ML E1.94 pg/dLATE ORE CEEEES6.7T5%) (T~ TRFERSE
T T1.25(5% (95%[E#1X[H : 1.04-1.51) | L& R ABSE T T1.554% ([F], 1.08-2.24)
Toholo, MHFEREITOAHTEZE & M oM & AEICEE L, WEOHRE X
D 372 0 AKRNO2 pg/dLLL ECRIENTR® S, 8E30FEIZHh - TSR E L
WD LTI H Db 57 $hgER L — LM OO M R BAE T OB E 2 P E K
FTHVHETTND EHME L=, Nash® (2003) 1%, NHANESII OFEWrHIFH
B HE SN T240-595% O 12,165 AT 30 TULHE I M OWESEI ifn. £ & 1 FP 43
REOHEGBEME L L 2 A, ARG ZMEOILRY DTSV T HE- KIS
BRI & 5 & i L7z, Vupputuri® (2003) 1L, NHANESIMIOF — & ~— 2

(1988-1994) T X D REMraMFZE L v . BHET,464 N (H A5,360 N, 77 U 1%
7 AU B AN2,104N) | £c1E8,488 N (HAB5,188 AN, 77 U %7 AU 5 A2,300
N) ZEARMH LA Lz, ZEEMITORER, 77V 2T AU 0 ANBME (95%
FFE X O PSR E1SDIZfE 5 BUFAREL - 0.82, 0.19-1.44) KOYT 7V IR
7 AU N (1,55, 0.47-2.64) (BT, MR & Ik E o i
FERHFICA B BEME N FE O biviz, F7o, M ERiRE & SRR £ o R [F]
R399 O BEHEME (B4 0.64, 0.08-1.20. M : 1.07. 0.37-1.77) 2NFEH 5
72, Schober® (2006) [ZNHANESII X Y s A DS IN#9,757 A\ O I Fh i fE
EHTHREDORREME Lz, MHPERIRES ng/dLEZSHEE LIz 2 A, Bt
T OARRE U A 7 P31 TP 5-9 ng/dLC¢1.24 (1.05-1.48) | 10 pg/dLLL ET1.59

(1.28-1.98) L7210, DIEHEBEOEN AL DIHETITHOWNT S ML EnEE
WZAKAE LT BRSO bz,

/NRICES B4 Tk, Factor-Litvak »  (1996) (i 07 A & i £ D4
BIZONWT =T AT ET O Y RIZETe 5.5 mO/NNE 281 4 % XS\ HF5E %
1T o 70 SR I P SRR 2 1 IR @R A O BT C 37.3 ng/dL C. FEBRFE DORT Tl 8.7 pug/dL
Tholz, KGR T-OHIEEIT S & MHERED 1 ng/dL @ _EFIE, WGHER i
J£1% 0.054 mm Hg $miE# M1 0.042 mm Hg E&H- L7225, FABIZAEE TIEA
N Tz,

Gump © (2005) 1% 9.5 D/ ML (HAERFE A M P EnRE 4.6 png/dL, %h'il
DI RERIREE 4.6 ng/dL) A RPGUTHHA L, A i R EhR E 25 mv ME EIHE i,
JEAE < . ShIREHAm FP SRR EE S EV M E EROR I BT m < L R ERIREE 10
ng/dL LA F T b RO AR vl & LT,

(3) MK/ EMR~NDZE
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© 00 30 UL i~ W h -~

QO Lo Lo L LW LWL LWDNDNDNDDDDNDDNDDDNDDNDDNIDN ==
<N OO OB WNH O OWWOWO Uk WNEFEF OO0 Ul WNhHFHO

o D ML « 3E R~ DFEER T I 1T 5 EE R ERIRAVE IR T i 5:‘ FIZITE M TH 5
B, ZHIRBETIEFICLOALN A VWERERBEOSASICLMEZ 50
(WHO 1995), WHO (2001) (%, A CldiinFEniEE 80 pg/dL T, /NETIE
70 pg/dL THOMNREMBRD BN E LTS, $hIC KL D2EMMATR & FhE
HERRTIL, EERAEAL 25, AllOETHI~NE/n ELARELK TS
5 MR E OBMEIL. AT 50 pg/dL, /NETH 25 pg/dL TH D & ST
V5, hPEIC X AEMIE, RMERFP CALBKICES TS 6T/ T v
fe il K i%3522 (§-amino—levulinic acid dehydratase : ALA-D) 7 =/ %
—B (NAEHEER) FEFOBEEENHEINDSIZEICL-oTERID, 7ol
7 X —BORE TH D Fe2 TR ITEERIGMEIC LV FeRE oS Tia S
5o SMIBRETCEERIEEEZLET 22 0, 72 u s 7 X —BIRMEREIT R
T EDOLEDOTHD EEZBND (Taketani et al.1985) , = DMICEMIZEEE L
TWBHH 0L LT, JRILERDFH A ?’jﬁ“ﬁ\ IRIMERREDIRBIEDELENE 2 HND
(Ichiba & Tomokuni 1990) . I L DL ARED 7 n— &R
7 “Aé\ﬁiiiﬁéﬁf%?éﬁ%ﬁﬁﬁﬁﬁﬂ%éﬁ/bé &L WERERMER 7 v AR T )
> 23 (FEP24) REMN EH-45 (Grandjean & Lintrup 1978) .

<= )LCoA V— sy,
S-7I/LJY) B
|<- «nsd-FI/LT Y BEEKEES (ALA-D)

rbnrl-i’)l/lw'b
aZaRILoq) gg
N ! 1
'T»?{J/ JarRILoq)
JzAyS48—+
» ShETRER
» » /\A ;
JaEy \I
AESO

9 SMHPEBICEEINLERMBAFENTIO—

21 RiERICE ENDMERT, BEGHANLLI VI BTHH /B EYDLKRD,

28707V UBITEMRITIES ST L 7 =L CoA L7V rnb 72 L7 ) UIBARERIC L - TERSH
%o 87 I L7V UBBUKEERIIAN LD EARBRT2HTFD 6T I/ L7 ) VRS LT, B 7 1V UV EARD
FRETHLRNVEEY ) —F 0% 1 FART DRSS EMEET 5, RNT A5 FORLKREY ) —=FURfiaLTT T
v — VBB SI, vaRL T 4 )= T ROMEZAE LS, vakrvTy o) ) —FrngeEhs EvariLr
4 VU EELD,

2B 4O =R AF UM (—CH=) ICL-> THA LTBRIRT b I B o — @Bk, KRITIIRL 7 1 U Fe, Cu, Mg
TR L OEEEAN A &, EBMICIET e L, saa T AR EREETH D,

24 Free Erythrocyte Protoporphyrin
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DO DO DD DO DD = = = e e e e
B W N O OO0 0tk WD HO

25

26
27

28
29
30
31
32
33

EMRFEICE O D BBEUCER O LN TV HEEIL, ALA-DIEHDOIRETH D

(Selander & Cramér 1970, Secchi et al. 1974, Meredith et al. 1978, TeliSman
et al. 1982, Jin et al. 2006) , |6 UBRbs COAMERR 22T =855 . ALA-DIEMEH
FICBIT DRI BN <R A=/NLEEZEZX SN TS (Roels &
Lauwerys 1987, Roelsetal. 1975) , iz X, RMEKT 7 FARLVT 1 U APREE
DHEZR EFIE AT TIR  $i= B 2330-40 pg/dLLL L THE 5 DT L,
N2 CIE20-30 ng/dLChE Y (Roels & Lauwerys 1987) | 11-125% D&
THRRN M L R T 23580 53T 5 (Roels et al. 1975)

(4) ﬂi@’\o)ﬂ’g
IR R L o CFanconiJEEEAR OB EE N/ NRICA LD Z & (Chisolm
1962) A THRERICEICEEN AU D Z & (Wedeen et al. 1986) 1%, #E3K
MHHHIL TV, SBERE CIEIN-TEF - g-D-Zva¥ %5' £
(N-acetyl- 5 -D-glucosaminidase : NAG) @ _EH-23#+E5 <7z (Cardozo dos
Santos et al. 1994, Verberk et al. 1996) ., BOE(LITRME IR/ S, K
ERIRICITIZE N BIE SN W E S S vz (Craméret al. 1974) . 72, &l
FITERMRTFE I ) BHEREREED Y A7 NE W ENER SN TS (Muntner
et al. 2003, Weaver et al. 2003, Weaver et al. 2005) , F19IZ8n0RaR & Bk
RERESE L OB Z WS L7 Sk A £ & D72, & % Oia CTIT O T- B REM AT TH
HNERZRD720, — R ERITREECH D03, M EREE N EMEEORETYH
ik 7 1/77?"%/0)J:7‘+<‘: JVT7F=o 7 YT T ADIKTIC L DB e

NE N TS

& 19 sniRE & BHAEREE & OBERF

ik fﬁ;’fm R TEFR
Lilis et al. 1968 74, 88(23) siExE mHpIL7F=UER
Gerhardsson et al. 1992 3.5-31.9(43) BERITATERIEEE RERAMEE RS AL BT ARG E T
Staessen et al. 1992 114 —RA(BF) GUFPF=UHUTSU R, MEB2-2/05 0TV idedicmpias & DB
Cardozo dos Santos et al. 1994 36.8 SRERE NAGLER(ZILIEv REEEFEET)
Payton et al. 1994 8.1 BIEEA MmN ERTHEILTF=UI)TIURIGET
Kim et al. 1996 9.9 BEEA MmeshemFEILTF=2 LEDHAE
Verberk et al. 1996 34.2 Fit NAG.ES (o, ‘MG, RBP, LAP(E fuch A &48RI € )
Muntner et al. 2003 4.2 —fEA BMEERESRBRBECHESIBEEEZF LT
Weaver et al. 2003 37.2 SRERE BE LRREICI D BHERFTER(TOTL
Tsaih et al. 2004 6.5 —fEA MEFILT7F=0 LR (PREEOBERERFMET)
Muntner et al. 2005 eyt —A MAPRBEAES L, RN ERE R HERSE DA AL AHRIC LR
Weaver et al. 2005 32.0 EALGE ] B EEE TIMBRICKYRB ERERLOTLY

*OBNTIME, P ST g fE

Payton® (1994) (%, 19884-7H-19914-4 H ®f#iZNormative Aging Study
(BEYEREAVAIZE) (IS0 LT=T444, OB EN (B, SEXFEER6455%, #iPH43-90
%) RBRICMTPEEREN O VT F = 7 VT T ARRIE L, Ok R,
MrP SRR RE (A HFEUERRE) 138.1+8.9 pg/dL, 7 V7 F= 2 VT 5
A (B YR SE) 1388.2422.0 mL/4Ay Th o7, MAEHEEL 7 LT F
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=27 VT T AOBRE ERISON TN L= & 2 A, Flin. BMI, FlRAIMF
A ERAE A 2R L CHIMTERE L 7 LT F=0 7 U T T AL DOBICE
ERAOME (B :-0.030 (SE 0.014)., p=0.037) 23z Hiv, ML EA7e A
7100 pg/dL LR T2 L 7 L7 F=o 2 VT 50 A03104 mUISIE R L7z,
HOFT RS EREHRDIKEEMNREIIEEEOAEERETA2b7-0T 219
it % X FF 5 s LT,

Kim» (1996) (%, 19614=LIkE 3 SHHE CEMIIGZ 25 1 TV 54594 D&
wEN (BE, F#r56.9E8.3%., #iPH37.7-87.55) % xR PEnTRE (G
WHIE9.9 pe/dL, #iPHO0.2-54.1 ug/dL) I VT F = R E LTz, Fln,
BMI, MYE ff, HE LUV, Bl EZREL TH, MR mnE s v
TFor EERZIEOMBEN R S, SRAEIM 28 L i P ERIR 10 ug/dLLL T
DM THARZRMEEN RSN, M ERIEE FALVAREE FAL/4BEIZ T
ECEED My 7 V7 F = O8MA BRI B oM E\IT Lz 2 o h KR
JESNIR TR LTINS TR O BREREDIR T2 I 5 & s L7,

Tsaih® (2004) 1., HFEFEH 4484 % xR P ENTREE & BRI (21K D6%
DHEER) LKONEMEAE (BIRD26% 3 HE) & EHHRE & OBHRIZ DOV TR D
AT X A 24T o 72, IR EE 1T 36,5 ng/dL. B HERTRE 13 -4432.4 nglg.
G P ENR S I L2156 nglgTHo7T-, A ERRSHT T, iEZ LT T
= O LS & i R EE ORI BN 2 b LT 23 FERH PRI A B CIid
Mmole, LML, M7 V7 F = ORFEEE TR LTE5E . FERIE & & it
JENTEH, MPERIREE - G 7 L7 F =0 RONSE PSR - g7 L7 F
=V OBRICERRREERZ L7267 2 LB bz, Hl2iX, KREHEnE
JE M T 1/47) Eium WD D & HERFEE TIIEREDLT.6M4 L MG L
TF=rNER L (1.08 mg/dL/104E % 0.062 mg/dL/loﬁ)o oz k
N, FEEOIL, EHrRLPEERLOEIRE BT D BHEREEDORENK T,
E#C O 28 OIRNER & fEER M Eh @ﬁﬁ@ﬁﬂiﬂ%x TBE5THD FRC
BRI ARE LS ERE CTROLBEETHY . N OBENEZET NV—TT72
A9 ERsmmft Tz,

Muntner® (2003) 1Z. NHANESIIICEN L 72205% L E o &I E K OFES
MEFE 15,2114 % PRI P SRR EE &8 IERRER & OB 2 FH 7=, M 7 1/7
?%/Lﬂ‘-f‘ TR AR AR RN D NFE « HERI0AT D99/ N—F o X A VL EETE

L. B MERE B X Modification of Diet in Renal Disease (MDRD) ﬁ@iﬁ\ﬂi
H#c:%ﬁﬁéhf:;fﬁﬂ%ﬁw;’%i@% (GFR) %60 mL/%y L W IKWGEA L ERINT,
i M3 K OV s I3 D i, FR SR FE D AR - 14134.21 pg/d LA T8.30 pg/dL,
Mig7 V7 F=> EROFHEIT11.5% MK O01.8%., BB EBOFHHEIL10.0%
KO11% Tho7-, mILEE TIE, mPemiRE EAL25%IC8W Ty L7 F
= EREBHEREEEREOA v X EE ORI IXBE T8 S iz, iR o
FAE25% & FAL26% & tbi T2 LMy 7 V7 F = ER LEEERERO S v X
e (95%1EHEIX ) Xt Eh2.41 (1.46-3.97) £2.60 (1.52-4.45) T, EE
MEHTENZEN1.09 (0.53-2.22) £1.09 (0.41-2.89) H-o7=, MFEHIEE L
18R & ORI YE R 2 R X TR T OXEE T & L, |l EE TIHEW
MmMAEHEE CHEMEREEREEELZEH®E L2, £7-. Muntner® (2005)
%, NHANES (1999-2002 : Ifil tF$1i2 o> 867 -44131.64 pg/dL) & OXNHANES

(1988-1994 : I HEATEFE DA 45132.76 pg/dL) S EEBMT LTI & 25,
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M P SATR EE1.06 ng/dLAT OB & bhl LT, 2.47 pg/dLLL EOREZ BV CTRIG M
BREBOA v X1.92 (1.02-3.61) |, EBHEBEEBOA v XH2.72 (1.47-5.04)
MO HALTe, Ekongh (2006) 1%, —M A, SA1EFER . & ME K OWER P B
FE L XML ERIR B & B B & OB 2 F T A A R SR L 7RG A, 1
WRFEEHZ, MG/ VT F=v, 7V T7F=27IUT7F7 A, GFREHGHT LT
1IHRIZOWTRIL L7, 0T —2 b IMHPEnEES ng/dLLLF T 2 b
IR BMEICES L, Rrlo, mil)E, FERAE, BHEREALEZ A T LMK L THF
HLTWAZ ENRBIN EH®E LT,

Fels® (1998) (%, /hi1124 (GEERFEHIR504, . WREHIKG24) & XF5RIC,
1 SRR EE & B FERE O BEEIZ DU TR IE 21T - 7o, I e B I X FEIRER i
T3.9+1.3 ng/dL, BEFERET13.3£6.2 ug/dLCTH V. BERICB W T o2z
UV, burRE Y UB2, EERERT. B2-MG K& UClaraffifs & > 37
DFWH 5 Uz, F7z, BSRERIE, AL K ONENLRABE I N E MO R~
— =2 L X T v SRR REMNEED N E — R LN SV K
D BRI ERE TENO NS IN TV, BEEOIT, MRRRTET TRIE
EA~DOREL GO T Eb~DOEEDOMIEIZ10 pg/dLE LTV 5D,

US EPA  (2006) 1%, —MEM O MR & ARNICETE L7 h D B iEE D
FEWIZME T EBE L TV 5720, BIEDKE TOBRBEIRFEIRE Tl O 2
DIERNEEENEIR TH D E VI RWVFELAH D L LT 5D,

(5) NRR/ " REZRNDFE

I H SRR FE 3 425 png/dLod /R (Siegel et al. 1989) K V51 nug/dLO &EHLIE
2% (Gennart et al. 1992a) % XGUTT 1 % o LR L OVHRRAIIG A L
(Thyroid stimulating hormone : TSH) 2 HIE L72FETIX, Wit ben
DFEENFRD LAV o To, M ERIREEH 52 ng/dLOESEE TIE, M FE|IEN S
OTSHIH A E E > TV, Fax v U REICEITRD binoT-
(Singh et al. 2000) , LU, ot CEEIm RS 1 ng/dL) Tix, TSH
BEIIZR (TS, FuxT U RBEO EANED bz (Lépez et al. 2000)

BT, SNCIRBE S8 TAMER b L ZA~DOHKE F -k T BR-51E (HPA)
FROFISHENRFEA SN TWDH 2, b S OHPAROSIRTEIC & % iR+
HHFFRIE SN TR, GumpH (2008) 1. HAERTE DIKIRESRIRER BT 5
SMEA N LR (BEE VT A RAERMIC L H2HPATEMEA(L) (234 5/ o =
T = IVOR  i_Te, £ ORGSR SRS LY OMERR LT — VIR L B
B LR T2 3 BPEA B L ADRITISW T HIAERTE O I $hi BE 1T MERR = L T
V=V E BT B EWBEE AR L2, 202 &, HAERTER O IR
WILFERIRE, T8 b, EBROAREEOR L2 L LT, CDCAER&RL
7210 pg/dLLL FIZE W T H AR b L AT K o TN ORI BE UGS A2
HIEERELTND,

3FDMIGA L/ 7ru7 Y (IgG, IgM, IgE) REIZOWT, M EnikEE
2310 pg/dLLL E Ot S & 10 pg/dLEL FO/NE 2 b3 25 & | oo ATl
1GIgE & I FERTRE S AHBI L CTU 72 (Sun et al. 2003) , F 72454970 H-65% D/
R (i e EE1-45 pg/dL) Tk, M $hiRE & IFIgE2MFEEE L Tz (Lutz
et al. 1999) ,

US EPA (2006) (%, /NEAOIMHERIREE D10 ng/dLLL N O%E 1R ERR
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DR & MIEIgEHRE & ORICA FERBEEEN —H L TRRO LA TS & LT,

(6) HIE~DFE

FEE O E L LT, BETIIATER S OK T, T/ 0/R T
RMEFRDO LR ENErolEINTEZ, WHO (1995) TlE, $hvs
NI LT h A E A AT D EMRZRGHLEISH 5 LA L TV D,

@ HIZHITHENE - HE~ADZE

TRENIERIRER 252 T T2 B ME TR, M ERIREEDS 40 pg/dL L E TR OFS 1
BN R D 54 (Lancranjan et al. 1975, Assennato et al. 1986,
TeliSman et al.  2000) . I F ¢RI 51 pg/dL UL ETIEIET 5 £ TORH O
FEW{t. (Sallmén et al. 2000) ., ML EHHEE 31 pg/dL LA ETHIRTRED U X 7 )5
B E Y (Lindbohm et al. 1991), “FEH i HERTEE 46.3 ng/dL THARMNME T L
7= (Gennart et al. 1992b) &35 &7z,

ATSDR (1999) 1%, -+ ~DOENMPEIEE 40 pg/dL (L) HHIIED 5
ELTWD,

Hauser 5 (2008) 1%, =27 D 89 %D KN 489 A& xR MM TR & JE
BAF ONZ R AR ASFEAM U 72 R A58 K OVEERIIBRIh & O BhE I DWW TE L &
VAT 4y ZEFET NV E RO TR 21T o 7o, i R R EE o R fE

(25-75 X—t v Z A V) %3 ug/dL (2-5 pug/dL) Th-o7=, ZEEMHT TIX
M SRR 5 ug/dL UL EO BRI, 2k W IRVRE D B IR & g L“Cé?lﬁ%ﬁ
DEFAED A ZDS 43%I8D L1z (A v AH=0.57 ; 95%(5#HIXTH] : 0.34-0.95,
p = 0.03), TNOHDORERNG, HEARWIMHFEREICBW TS, HFEMRITR
DOF RO ERRLEFEIBRLG OBV REHEMSEN S - 72 LA LTz,

Q@KMEICH T HETE - FE~DEE

R A B IR & T A B U oD M f o B0 3 B D ERRAUE 9T TR SRR IS 2D <
(Bogden et al. 1978) | iDFEMFZEDREMT TH HAERTIZ IS 1T HERREE DR ZI TS
22 T2 (Andrews et al. 1994) . 4EURH HO I HERIRFEH319.1 ng/dLE5.6 pg/dL
DFEEmHELEREL TCOBRERORE -HIRBMICEZRDLNA RN T
(Factor-Litvak et al. 1991), 7=, IF& i ERIR 5.6 pg/dLOFER (16241]) T/
WoEHKRENH O LM P EHIREEEOHE IR EINZ2D -7 (Greene &
Ernhart 1991), BIOMFETIE, B ML ERTEEE D315 pg/dLLL R THIVLIZIE LD
KT DDA EMERFBO LIV, 15 pug/dLLA ETIHEIW AR IH S E
=47z (Bellinger et al. 1991a), HHPERFRHAM H$072311.2 pg/dLOFEET.5 pg/dL
D AT RN CH, BIE ISR EEDOMEIRYED B £Y (McMichael et al. 1986) .
LA =5.1 pgldLOBIPERE. <5.1 ngldLOBIPERHIC H ~C R IED fa bk
DEN (72720 L BREEIR TIEZEDN 2 WY) (Torres-Sanchez et al. 1999) S E7,

KEAND e (P ERIRE0.7-21.7 pg/dL) OFFEFTICI AV, M Ehie E o m il X
HIHEIE - Hh B BB L L BHEE L TNy, FLE LI EE L7205 72 (Wu et al.
2003), LA L. REOT7T 7UH R K RN AS =y 7 20 /D4 Cld, L P8R EE 133
ug/dLOFETIEL pg/dLEEE R THE B EDORENEN TN, AARD L TIX
HE - ALEDFZED 2T DO IR D -7 (Selevan et al. 2003),
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(7) BizHEH
ZHET, QRS ke kg (SCE) | B/MAER. DNA $58]
Wrig L2 iAo hE LT RDEBEEDN B MEMZZRICHE I TE
72
G RBEBIZ O TIEEh & OBEMEN—B L TE 63, MOOFA N $h & OB
HMEZ RO TS (Huang et al. 1988, De at al. 1995, Bilban 1998, Pinto et
al. 2000) & DD, " ODOFHAE TIEEDORHEILA HIL T2 (Anwar & Kamal
1988, Rajah & Ahuja 1996) . —77. B/MEATERUZREE T 2 30K (Bilban 1998,
Vaglenov et al. 1998, Pinto et al. 2000, Palus et al. 2003, Minozzo et al. 2004) .
SCE (287 % 3k (Huang et al. 1988, Bilban 1998, Pinto et al. 2000, Duydu
et al. 2001, Palus et al. 2003) . DNA S{)#riZ B4 % STk (Restrepo et al. 2000,
Fracasso et al. 2002, Hengstler et al. 2003, Danadevi et al. 2003, Palus et al.
2003) TiL, $hOBMEHEMEEMER L TND, L, 2D OREERDT-C
BRIZ. A DOXRRE DV ER L5720 & O < BEER 72 SR E ORE L X 1T T\ 5
L TEERHER I NTZOXWT O LHETEH 30-100 pg/dL &V 9 FEFITE
MFSHRETH L Z L0 SN D ESRICL2EELPRT L2 e TE T
RVVEORIIN D o7z, MHPEREE R F v - I T =V FRAKR IR
N7 A7 =7 —8 (HPRT) ZREORRICOWTITFHER DR, ~LF—
Nzt Zxtge & LToiiA Tl oIZFERE 2 R LT\ % 2% (Van Larebeke et
al. 2004) . HPRT ZR|Z L TIAH I L RDIMEDLETH D,

(8) EMNAM

T L L THEM. BT, HDOWVIT NS DOMEENSFLE LI A& (BE)
T PRI ATz, Gerhardsson © (1986) DOHFZETIEMiN A (BE
Y[V FETo L (SMR) =218; p<0.05) « H 23 A (SMR=143; p<0.05) ® |5, Anttila
5 (1995) OHFFETIIRAER EANEN A (RR=1.4, 95%(SHEIXH : 1.1-1.8)
i A (RR=2.0, 95% 128X [H] : 1.2-3.2) T. Anttila & (1996) DOHFZETIX
TV F—<FAEDOA v X EF (RR=11, 95%{5#EIX[# : 1.0-630). Cocco &

(1997) OWZETIEBERAD Y X7 . (SMR=142; 95%(E#HX ] : 46-333) .
Lundstrom & (1997) O&FZETIIMiN A OFEHE(LFRER (SIR) EF (SIR=3.1,
95%1Z#H X [ : 2.0-4.6) . Wong & Harris (2000) O#FZE T3y A (SMR=116.4,
95% 1EHEX [ : 103.9-129.9) & H A A (SMR=147.4, 95%1{5 #H X [¢] : 112.
5-189.8) ® SMR L. Englyst & (2001) O#FZETIEIMiNnA D SMR L&

(SIR=2.4, 95%(5#H[X [ : 1.2-4.5) ¥ S 7=, LA L. Lundstrom & (1997)
X Englyst & (2001) O#FZETIE, OB AME (R e FITMN A DJFRIA
MELEZOND) EORBBENDD EWMESINTWD, ZHHOHF3EL D L
HIIZ1T 9472 Dingwall-Fordyce & Lane (1963) . Malcolm & Barnett (1982).
Selevan ©»  (1985) DL TiE, XV SEEOSHER (EHMRER) 2277k
ANEDHRTHDLEEZONDD, ENADFETERITIER LT o,

. RBRFNFE~OEE

FERE T A TR, R 1T 2 S MEC RN ENRE 22 & DWW TS D
A, EnRER LA EREE OMICEB T SRR ZRET 2 ZENTE 200, B
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17
18
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39

R, WRERREH, SR ORI R #E v b O EIFIE O %YM & AT D RE
MARAT 2 Z ENARETH D, Z D=, FHOMEMZE 5T D8 DB D
PEE & RO AR R B O A ZFE T 5 720124 < O ERRE 2 A
TN EIE SN CTE T2, ZNHDOHFEDORERNS . Bl z21E, /NED IQ DOASHE:
KT THLHH D 1IQ. SR E AL K OFREEREE DB 72 E O E =T 5 =
CEe < B RHEM OEEIRRBIC L - THEHEIC 2 D Z & bW, FIHOFZET
TR H RO ERIRER 2 W DA H > 72 TEO 7 1 b a2V iE N OlgEE
RUUZBE L7ZBFE L~ L2 WD K512 >TE s (WHO 1995),

. RS

b B O 0 - E SR (LDso) (2B %@ 80 722 LRk 722V (ATSDR 1999).,
B/ NEE R (LD1o) (22T, HERSSH : 191 mg/kg (RFE (1 X) ., HE b$h : 1490
mg/kg KE (£ b)), WHEEEN : 313 mg/kg IAE (F/LE v b)), BR{LE -
1300 mg/kg {AE (£ X). Hiiligén : 1366 mg/kg IKHE (£ X). 20,500 mg/kg &
B (ELEy ) OEPHD (ATSDR 1999),

2. HRRA~NDEE

b FO/NRIZE T HHBATEN PRI R EOMRR DR DB A AT 5
ZEERAME LTUITTONBERECERBAL AW ERA L 20 12F & O Tit#l
L72e 7 v bERWERBRCIX, HAEED D ORI O O 5088 BLRT B 1%
FLAM £ CTA B U TR 232 7= RIS o 3 R (I 80T E 59 pg/dL) .
FEOPBELE (MFERRRE 38.2 pg/dL) . FEBESOMKT (MHEHIEE 20 pg/dL)
DMEEL S 72 (Kishi et al. 1983, Taylor et al. 1982, Bushnell & Levin 1983),
BRA IRl 7 A R85 A RT U NEET AR ETo i AR TH T v B
ORI RATEN PR 72 B FE 0 H AL, MHERREED 15-20 pg/ dL &9 K
LAUL T OFNE L OBRENBIEZE S 7. (Cory-Slechta et al. 1985),

<~ A% OB TR, BEREN 2 HOKBEE LItk o~ 7 A6 HA L,
AL & ENIREE 232 T 7o B (TP 8RR L 100 pg/dL., < REEEIS 10 pe/dL i)
ORI 2T IR (ML E 76-130 pg/dL, XFHEEEIL 3-6 ug/dL) (oA —7
74— RRBR & R — L — VIR D £ TORRBOFHNM T T, ORGSR,
IR H I BRI R 2 2 T T RO AR BB SR 2 =2 1T - Bl & Sl L » THT
B — B BIE STz (Draski et al. 1989),

— 7. AZECHITH D IEARHAR A8 U C 448 mg Pb/kg A5/ H OEERREN % Aok % 5-
L7277 v hoMAER (P ERE DY) 98 ng/dl) 4% 2 H BICZEICERE S
AVTWZRWERRHCFE L TRIZ LR, 16 H B TilnF iR D 20 pg/dL (kF &
B 10 pg/dL) (2D L. MfRATENY: ORI AERTOSMIRER OB 45 1T T
Werolz T 5HESBH S (Rabe et al. 1985),

B i HBEIC BN TZNE CEME SN TV LORMRY, Y L SR TV bOZEME L TAICHES B A 0RIG%
B, BIAIE, TP T 7B LB AR 2 L2, RS o 78T LI AR 2 L 2 & A0 205 RS & IE
C LA, RIST X T2 70@E TR ERNESETF 2 M5, EHRBWIL, BYI0UiEEcl o A% KEE -
o THMHEAAT S WIS % 5 < ET 5,

2 FZIE, LoA— R LR T < BEBOH S HOTICFE AT E AN, BB LA~ LTS 27 % X Uik, ]
EBHILTLA—EIL, ZONHR R TFET 5, —EEET5 L. BN DI LB T L%
FLVSIBIE L B, DO X5 B R,
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1

wW DN

£ 20 FYERERICETILMODHRERANDEE

o . e EmEME RINEMEE
A2 (Hu\asE =
£2 f’gﬁ% BB | mgPbkg KE/E) | T RKqy | NOAEL) | (LOAEL) £
EXS Mg (ug/dL) mg Pb/kg & | mg Pb/kg {1k
0o = A /8
1 AN HAE® 3-21 | BEEEER: 0, 45, 90, | RETOFRZEEE 45 Kishi et al.
(Wistar | HEE TR | 180 BE#HT®Z 10 1983
) BEE mrRgh: A% 22 B | AAKRIZIERS
10, 59, 152, | L DEEHL
186
2 | Ivk X B BT - OF | BFEESR: 0, 28, 56 HEROREE | — 28[5%] Taylor et al.
Ur - $2ELEAR | Mo & $1 (3.7, 38.2, | /HDEE 1982
ks 49.9
3 AN HAE#% 7ERM | BFEESA: 10, 100mg/L | N h AR E A | — - Bushnell &
#BOKSs mnergR: 20 0.05ug/g tissue Levin. 1983
TEERENET
4 A BEZLER- EEEE SR 25ppm FRAFEFEET | — - Cory-Slechta
136 BREIgR/K | mA$R: 15-20 AREART Y et al. 1985
&5 B b 8 B E | FEETART
0.07uglg ZEDENESE
> ST PAY
5 | wMR o & A fH) 8k | BEERER:608 =70 R | — 608[5F] Draski et
(HET) KigE mo gy FEY 100 | BREFHAREBT al. 1989
(XTHRE<10) | T8I/ N2 —2IC
HAER (5-15 | £t (FBROHF
H) 76-130 | HEEREEAORERES
(oHEREE 3-6) | &ML D)
6 | Svbk RECHT-IEOR | EFEESA: 448 HAEBKER | — — Rabe et al.
(LE) BRI BRoOK % | mepgn: % 1B 98 | T. mgTEE 1985
5 £% 16820 | #EEICHELL
xR 10
7 | vk REH (0-21 | EFEEEA: 0.02%, 0.2% | BLEEAEE - & | — - Fox et al.
B). BEER | masa: HEBICRALM 1997
(90 B) #kk AR 1 EoEE
B5 REH0.02%E 19 | EEDIEE. &
BERHEE 0.2%3 59 | LRSS ILRL
B 0.2%F 56 | REBOEEMN
BEE
8 2wk Be IR HA -8 2L | BEERER: 18, 36, 146 - SHE#T | — 36 Rodrigues
(Winsta | #1 (6 A& | MR 51, 67,169 | {TEI/Z2—2IC et al. 1993
r) 2E
9 2wk BEZLHABR K | BF B8 $R 0, 50, | RIEFTFICEE | — - Cohn et al.
BE5 250ppm 1993
mehga: 25
10 | v b REL 10 HAET- | EFf&fa: 250ppm £% 21 B | — - Jett et al.
(LE) 1R - 123 DEEREE. 56 1997
HiEEHR S .91 BTIlEH
¥ (R~ A
BEISMLOME
EMNEik 21 B
IR 56 B &
91 BT 41-47%
BT
1 |5y k £t 0-21 B | EFEE$R:0, 100, K —n s v - — Cory-Slecht
B>y % 350ppm (D2-Ds) {EF a et al. 1992
BRLER MEEIZXNT S
o5 BEEASTRIE
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GRS

s RE (Bu\ETET NOAEL LOAEL
&5 (T4 HERTE mgPb/kg (AE/H) IV RARA 2+ | mgPb/kgik | mgPb/kg ik =
Mg (ug/dL) ) /8
12 |7HTHIL | KAk 15 | BEERER: 0,0.29,0.88 | FAIFEHEETD | — 0.287[5F] Bushnell &
#O®/E 3 | Mg 4.2, 32,65 EROEN Bowman
NRE) Mg (FH) 49-55 H B BEE 1979, 1979b
XEBE 46 (4.2) FTEEEEN
R E& 2542 | i
(32) BEBIHET
S HE# 5569 | BIOEEL
(65) BEhIERLE
®E5thik%: 5 ENERR
13 |Z7HSFYIL | £ 1 ER EFEEER: 0, 0.29, 0.88 | Z=EREIRBEENT | — - Levin &
mrh$a: 5, 40, 80 A FCHAERIE Bowman
BERICEENL 1983
RECH-IENR | BEEEER:0, 3.0, 6.0, | L. HARKEE
HELOFK |90 BICE O AE
5 mARgR: 5, 40, 54 =
RIRERTHR 3
FLULZEBLT
HEE
14 |[A=V4HFL| HAER-HE | 88:0,1.5 6-7 BEFDZEM 1.5 Rice &
% 400 BRE. | mEA:xBE 3-6 BB IER R Gilbert
&£ % 300 #® 58 32-36 | ETHRESHIIRA 1990
BEo&EO BEL% 19-26 | BREOES
®E5 GVIE
&)
15 |[A=94HL | HAE®E DO | BFEg: 0,2 56 MAEREE | — 2 Rice 1992
%5 (IR | mA$h: 100 BT 115 | 2.5-3 mEICIE
&) B#FLi% 33 TR AR AR
LN 54 {LEAER
THRE#HICHT
WNEES
16 |h=94HIL| K4k 29 B | BFEESN: 0, 0.05,0.10 | FRIFERFE - | 0.05 [5F] 0.1[5%] Rice 1985
i GA5H) megh:t” - | EERXKRED Gilbert &
#BOKs 3, ZL0LE Y Rice 1987,
15.4, 25.4, (910 BEE T
EE 3, 10.9, | #Ee5)
13.1
17 |h=04¥IL | HAE %O | BFEEE: 0,0.05,0.10 | 7-8 mEFITEE | — 0.05 Rice &
5 (VR | mrpgh:xtiBE 3 TRBEETHS Karpinski
&) %58 15,25 | BIC[EE 1988
100-150 B
T 11,13
18 |7HFYIL | HAkwHT. B | BFERER:0, 350, H1% 8-9.5 bk | — 350 Lilienthal
#-9.75 ®%#%2 | 600mg Pb/kg {AE IZ BB EREE % & Winneke
O#% 5 (# | meéh: 5, 35, 55 *E M EBE 1996
#h) L. BEEICE
. BERTH®
1 BB HRET
19 |7HATYIL | £1% 83658 | BEEEEN:30 BETIC | 4 MEFRETH | 0.7 — Ferguson &
EFTN VAW 10mg Pb/kg | BITEHFHES Bowman
RHBEOHR KEZ 2E. | O (7 B 1990
5 L% 0.7-3 TEROLN Ferguson
mrsR RS 55, ED) et al. 1996
14 36
BERTER 3
EB 5 UT
20 JRH)L | OF R HA 6 8k | BRI Es: 21-70 37T mEICE | — — Newland et
K-iEEER 5 xtHEEE4-9 | B - EBHEEEIC al. 1996
BENEEE
21 |7HSYIL | £% 8H-1. | mMP$A:35-40 4 mEFICERER | — — Moore et
2 BROkE BRI THRER al. 2008
ICEWMERRE

M- 8:T—x2771L—7
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MSITFRE LR L TWD 2NN TEY, v~V ARLT v FOWSE
FIZRBW T MREEE LS S E Z T 2T E N H D, Chetty 5

(2001) (X, JAPEHILCEILIIIMRE SR T v FO/NKA OMERIZBIT S
PRI O — R ZE R 2T A AkEESE  (nitric oxide synthase : nNOS) D F B
IS CTeBALZ T T A L) T oA, Vo RAZ 7 ay MNE SR ET
M) TE TR TR R, RHRRE CIXRRMAL TAE% nNOS {EEN R A IZ EH- L7z
12kt L. R 5HE T nNOS IEMENFHITIK T L7 2 &, Sndd il ik ReERs &
ERTHEFO—2L LT aNOSTEHRDIK TABZ X 65 L#iE L7, Reddy 6
DHEIZLD & BT v b OOKEL K OHL 28 U TR 2550 21 A
HE TCTHBEZESELER T vy FOWlBEKOIMRICBIT 2~V 75 —18

(heme oxygenase : HO) 28751412 M AT 95288 & 72k Tl SRMRER 135N
HIIZ nNOS IEMEICH B2 K L, HO EMEICITRE L LTS RN L AVRIE S
7= (Reddy et al. 2002), 27 v b OWEE KL OVNMOT EFLa ) v« T AT
7 —% (acetylcholine esterase : AChE) {EM:%AHIE LG R Tld, Finadm <
72 DATHE > THEAL COTEMEIMET L, A% 35 H O/ LR8BI TliL, S
DEZIARAIE & SeRIEl, IS EE D5 & BRI fE © AChE JEMEDE L <
KT L7z (Reddyetal. 2003), 7=, 7~V —2AL0MH (7 2AOHKAE
SN BHH L TL EEAME/NET, VT REEI bary KU T EET) T
AChE 1EMEDAR N ICHEARAF DR HERE S, 7T a U UREN S L,
INBHORISIE, HETy FTEVEEETHY . WE TRLRERELDAL
L. ML FREIEE T AChE JEMEDES TR b o722 & h, FEESH O
IRIR SRR R 12 X - THESORATTEN E 5] DS L OV NN 7R EDOERAL D = )
HEENVME S AT AMTIBBINICEE L 525 Z LR vz (Reddy et al.
2007), Zurich 5 (2002) 1%, EE L7V THIAE =2 —a L DFNEIIC
Yo DO~ —J— %o THEBEROER AT/ R, BRA L 7o L 0 &
RAC T2 D 5 38 DR % X 0 s T, RO b 7e e TR
NoEZ~A 77 VA=V ARLT A M T U A —TRAEWNSTZIEFITHRNT U T
ARG AN, S DFE MR EMEIC A G L TV A AEEENR S 5 L # A L7-, Devi
5 (2005) X, B:7 v MTEREHUKE S L, £%0D 21 HE THRICEI D IRZ
v MISRZBEEIE, WBE. MELRORKEZED T a7 I UM (mex7 Y
VNV ZERT Y R=RIV)DLYLEE T L UEREEESE (monoamine
oxydase : MAO) {EMEZHIE L7z, TO/ER, BT b2 RU 70O MAO
IEVEDIR IS ERFEN RS NN, v F T MY =LA 3BOhT a7 I M
DWOERGRETHENT 5 ), RERGHETRADLTWEZ b, SRREIC
K57 I UAEEME Y AT AOBELNFBEEREC/TENE CORE LS| ik Z 3w
RN D S L7z, Chao & (2007) (%, B:7 v MIehZ8OKE G- L, WEL
AWML TAER 1T RAND 20 HETIMICRESELIRT v FOWS. RIMEE. /)
I %2 3~ 7-#E 5. Apoptotic and neurotrophic factor T& % caspase 2 XN 3,
bax. bel-x. AMHFMRE4# K T (brain-derived neurotrophic factor : BDNF)
D mRNA ENZL L7z E8E Lz, 028 bk, MIERFA K OB OERNIZ L -
THER ST A% 12 B B OWSS T b BHE 72 2{E2 A H 1L, caspase 3, bel-x,

27— fhE R, MOMEICEET 2 EMIEEME CTH D 2 LM bV, FEEDOMRRICHT 2 EHEN (REOEHREH
LRLEICEE) R DO ER 2T DERRH L,
B ANLTFX T T —RIE, ~LESMEL T BRMLKFE (CO) AT DIER,
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00 GO Lo Lo Lo LWL WDNDNDNDNDNDDDNDNDN
O OO IO Ui WNH O OWOWO0UK WNHFH O OWOW=G0C Utk wWwhhH+HO

BDNF 230U, KMEE /PR TIE, FLWEIEAON R hoT LA L
776

EREEHWERBRTIZ, HEZROT AT 1 EMICHT-->7T 0, 0.29,
0.88 mg Pb/kg {KE/H OEHEEENZIRM LT- I V7 & D& 5 LR, i
HENIR X 4.2, 32, 65 pug/dL Th o7z, G L% OBERED il i & 13 xt
FREED LU o THEIRAK T L7223, 49-55 7 H liIRE SO = D O Fp B RS
HOMETIL, BEFHCEI ORI I ENDNBIER S, KRR N T
H—DODORE TENNA LN & FRRWERFEICB T A REENKD &
& 72 (Bushnell & Bowman 1979a, b), Z OFEBRIZH T, BRI D
TENRHAR) 208 U CHERREN 4 0. 3.0, 6.0, 9.0 mg Pb/kg KH/H CHOKEKE Lo
WMED T 77w CEXM A ShIRE 5, 40, 54 ug/dL) 7> 6 HA& L7z R vz 22/
WIREN) T A AT o T2, T ORER, HARNCIRE 252 2R L ClikEE %
IRE IR o To M, AR OSIRTE 22 T 72 RV VT D e BEENTRD S,
IEEKTH S ERIBLTLT A MERICEERBIZEINT (Levin &
Bowman 1983).

1.5 mg Pb/kg (AHE/H O &R &G L= =27 A YL O P EniEE X,
AR 58 (A Dk 58 & A D 400 AR OGO 2 #)
T 32-36 pg/dL., B (HENS 300 HE) 7206 O 5-HET 19-26 pg/dL T
b1 REGORWRET 3-6 pg/ldL Th o7, H=2 A PILD 6-TDOKITIT -
7222 M 72 R AEAZ AR EZO D RERFE B/ D . AR DI FSIC BV TiE, N
IZ X DREEOHEAMN 2N DR STz, £io, RIS, BEE <
TR EHENOL CTRFELZZ T CTIIEENBE I o B SN
(Rice & Gilbert 1990), &Iz, HiEHZND 2 mg Po/kg (KH/H OFefEER % 77
AR IV ZIRELTRAKBE LI =2 4% HIREE 0 mg Pb/kg A/ H)
O SRR EE L, 100 B £ TIZAK T 115 pg/dL I8 L=, o feb ik
% 270 H T 33 pg/dL OEFIREE THA Lz, SFEMOITE) (5-6 7°H & 2.5-3
A BE) 1 XIEZERMBY 72 R RIWR IS 3 1T B R I L 0 BRI S A, BRAEEA O TENI
IR GFIAbIRE A &7 2 20— /0 (DRL) 30 OVZE I 70 B IE ARG & 0 Sl
ST, FORER. EFNCI T 2RI B8 1T B EE L 622 TlidZe )
ST, ARG IREE & il LT DRL TEWRISR A R 72 E 0 HEE
NEIE I 7 (Rice 1992),

Fo, PATIET v PV EITERY, & FOFEHICM 2% 5 2 5 ik
SREIE L RSO L~V THERENRO SN hREE DI LS AIC b EERY
BOMGNRD DN LT HHENRH D, 0, 0.05, 0.10 mg Pb /kg K/ H DOFF
Fedn 2 HAEN BRI OB S SN =7 4 Tk, mHPsEEIE. 200
A O I V7 O IEORNIZZENEIL 3, 15.4, 25.4 pg/dL TH 7273,
Z D% (100-150 H LK) 3. 10.9, 13.1 pg/dL OEFARBEIIL T L7z, 3-4 5%,
T-8 7%, 9-10 FEFRICSZ T IR ATEN ST A b Tl SRR I T IRRE & el L ¢
FRplR S S REA RN E L <> Tz (Rice 1985, Gilbert & Rice
1987, Rice & Karpinski 1988), [&M:HI728n~DIRFEN T LT 18 2> H H D1

29 i Z X, BIERFH & 1L S A TEADOR S 22 I HET, BAOBITTIII AR EDL LD E 225 OR Z > 2@ R
HZEMTELN, WHLIEMORITETRE L CTIELL REIZRZ CEHFT LRGN &V 9 3,

0 FIZIE, —ERROKD VI LHEIKIGT 2 LA/ 2 LNRTEDEREL, —ERBEZFTRVES IR Y2y b &
o, HE, —ERRRE S TS L2 B A IR G LD &) iR,
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1 FENEENT & A EIEFMIZR o 727 4 7YV Tl dee b w7 78 AL O Bk
2 NEMMMEE L CA LD ED#HENH D (Lilienthal & Winneke 1996) , Bz
3 Wik D 3ARERRE U727 0 7 LTk, ki 2 ATE R R (A —7 7
4 S =V RITHEY) DAL NTEN, THRFROT A N TRENADNIR)hoTo & DO
5 EMNH 7= (Ferguson & Bowman 1990, Ferguson et al. 1996), I HEniEE
6 M 21-79 pg/dL TH 72 U AL OFENTHRIRZE LT 7230 7D Y A
7 PTIE, 58 LGEEEEE O 72 EE N H - 72 (Newland et al. 1996), $h
8 DR EE & SR R A2 ) ONE R R ANZE B L T 2 IR B Ol R BA T SOS & D B
9 HAEFARZRBRCTIX AR 8 B D 12 WiFE ClehaRnigaEsn=7 07V
10 v (M ERTRE 35-40 pg/dL) DOERIRERFE I R & bl U T WS RS2 8L
11 XN TWS (Moore et al. 2008),

12

13 3. DIER~NDEE

14 ZNETEL O@mMERER T, LIE REEE~DE OREN MR I TEY | I
15 HERIREE AN R I 20-30 pg/dL 1272 2 K 9 7o $hiREE Tl BRHIIZIER 728 T
16 iR 2 1k U721 b BRI S S B EE T2 Z &R STV 5, £<
17 @ invivo & invitro i Bk CTliE, $hic Ko THIEE Z SN EmEDRRK & LTl
18 LA NV ADBREINE 725 L E L TOREIN TV DN, EEREMIZIS 1T 28D 0
19 M B ~DEELE IR TIL, ED LUV DOENRTE N BB O & )+ % 5|
20 SEZITOAHAMETH S (US EPA 2006),

21

22 4. MK/ EMRA~ADEE

23 FEFIINFIE TIE, SRS IRIER O F 2 4050 L. ARIMER DI Eh it 2 21k X
24 D IENRBINTND, MIRFENRT A —H — CEXMEREARE, 4 ER~
25 BB E S CEHMEKANE o B RER E) bEREIC L > THEILEDT 5,
26 TS DO TRMERIC X DS OWRIIZAER LTV 5, AR ILERIE 2 858 L 7=8h o
27 05 1 R L X — IR AF LR W RIS TH D L SR D E Y A TR TN T o BRI
28 ORI EBE LA AR L VRTINS K95 TH D, FRILER ALA-D
29 TEMEEL (BEETE M OIEVE(L & FRHEML O ER) 1%, %5 HEICE D & TR E
30 2T MR E <, HRIREEINRENTWS, B hE D=7 4 Lok
31 ERCOBAIEADO® 5B EEICB VTS M K ARERLE e 7 7 4
32 ARRSNTWD (US EPA 2006 ),

33

34 5. Big~nEE

35 YRR CIE N L7280 OEREITE L LTEIR TR Z 2 2 &R En
36 TW5D, ZiUE, FIRERRIER, 2V TR 2 HRINEZE TR 5,
37 A &0 CHg R S =B K OVE H Edn CIgER SV B Ol 5 I2 BV T h
38 WREE DO RAID 3 1A BIRERAIBFIPEE B RN RSN TV 5, BEtEs s Xt
39 TSR DAL T A TIL LA F L ADEER= T
40 DA ZE 72 & R EZ R OPEE DA BT 2 — b ZEE D5 R
41 2 X Tw5 (US EPA 2006),

42

31 OPERRRFE RN, RERAMATEIEAZ L L CORERAIEEME (GFR) O LR RALND Z EAEV Z ORERIKERIEE
ZiE, DEMT R Y U AT TR (ANP) | NO, A > 2 U URREERRT (IGF-1) 2 EABELTWD LELLN TS,
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6. &£ - RE~DEE

HEDAEFETFMEIZ DWW T, 7 v MO IREDS 70 pg/dL VL TR &
U TR O M2 O IR OZEMEI RO VDD, 54 pg/dL TIXRH b7
Mol-EHEZIIN TS (Chowdhury et al. 1984), 1 Sessco 7 v b (1 #f
20 JL) (ZHEEESL (0. 0.013. 0.26 mg Pb/ke {K#/H) # 30 A& O#EE L=
B CIE, MR TN TN 14, 19, 30 pg/dL TH Y . EHEREOREIC
BRSO B, W HERE TR REZEOR NGRS 647z (Hilderbrand et al.
1973) o 0.3%DFFERFR /KK 2 IRE L2k & 60 HHMEZ >~ & (100 H fin)

WG U7zl T, Iﬁl{%?l AT 1 PR E K O F- T RCRE O F &K AE LTz
MHERED B, ZORFOMHPERIRETX 30-50 pg/dl. ThHo7- Wb I
(Sokol et al. 1985), WHO (2003, 1996) Tik. M- EniEED 30 ug/dL LI E
T, HETZ v N TIIRE A~ DN UG IRZENE R %ZFL W= > N ClUm:E

DRBPI|E SN TV D, Sokol & Berman (1991) 1%, $hic kX B5#E7 ~ b
AR IR ORI N RE S RETH AR A LT, v NUSANOFEREHTIT
DITCARER Tl BRI OBEEMELZ R L TERY | FEOETE~DE O A FHZE
WL, i (T BIgE S RN I D782 EME) & QMR WIMIZIKE 3 5
TEHEESITTWAE EDOHRENH D (Foster et al. 1993, Singh et al. 1993),

WD A FEFEMEIZ OV TIE, WED Sessco 7 v b (18 20 J8) (2K H EOEEREER
(0. 0.014. 0.26 mg Ph/kg {AT/H) % 30 A& 0425 L= 01, s
BEFZENZN 14.1, 19, 30 pg/dL TH Y. 0.014 mg Pb/kg (KE/H D&% 51
TREEHIOAHANL L Z Y | 0.26 mg Pbikg {KH/ A OB ERECITINEER
FENEL DD %11 5 I nFEfa D78 ZE N T O b7z (Hilderbrand et al. 1973)

%E‘i%’f@lob VT, HPERTO Long-Evans 7 v MZ, ﬁ:’tﬁ)&ﬂéﬁﬁaﬁ%@ L CHEEER

10, 32, 48, 64 mgPb/kg (KEH/H ZfX O 5 LIcilBR T, o biizMe—

%ﬁfiﬁ IEHERORB RO EILE CTh - 7, I WO RCRINE BT I T8 2
LR T, BT v b o e X AZRCATIC X 80-92 pg/dL T, ﬁfﬁ)&ﬂ;ﬁf’aﬁqﬂ
1% 53-92 pg/dL THo70, MEEED T » F DY FERIREIE 6-10 pg/dL TH
-7= (Miller et al. 1982),

IR 5-21 H £ T, 0.6%DFEENZ T v MCEOKRE (HEEH & 502 mg/kg (&
H/A) L72ilBRCld, SERERORAERNPIRIETIL 2% TH L DIZx LT 19%
Toh o7 (Ronis et al. 1996 ), [ UHFZEE 7V —FIC LD REROFEER 7 1 k=
WE W Z DR/ OIERTIL, iR 5 H2 5 21 H £ T Sprague-Dawley 7 v b
c 0.45% (%) 377 mglkg (KH/H) OFFRIN 2 YOG LIz & 25, FEENRFREA

X 28% T -7 (Ronis et al. 1998a), Z OBEREEHRED IO AR KRR M HH #hiR
JEL~ULE 197 ug/dL TH o 7=, 0.15%DFEEEEN ICRTE S i=%a . HECTITHA
REOIRHE L B RV AEISHED U, Mk L I -4l iERE (AGD) 23ED
S 72, A% 85 H £ T 0.45% DEFEER 2 KK H- LT2 T » NIRRT (puberty)
&R TORERNABIZSE >, A% 55 AD 86 H £ TORGKRII M
LD %7267330 Too IKIREE (0.15% % T 0.05%EEESR) WREERE CIIEROA
BRI D 52> 7= (Ronis et al. 1998Db),

Z v bOWER], HERK, FICEMICO 28EIC L DA - BEFEZH
f*‘f:ﬁ%‘ﬁﬁd%é Kimmel & (1980) 1%, > CD 7 v MZEEFLEZ D S AR,
LRI, 2% Lﬁiﬁﬁfﬁ%@ L CHEREEN 0.07. 0.7. 3.5, 35 mg Pb/kg {KEH/H %K
K5 L/f_o ITBERLZ 2 D REN) & Rl UK E R AT, REENY) O] DT DN T4
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21 HE XX 22 HBIZHI S, BRI E FENEO, et (HEEK
fERIARE O DT el BER O OREIE) %5 2 T H &L 3.5 mg Pb/kg
KE/ALLETH D E RSN T, th~DREIL, HoOZh, 2P EHETO
TR ORER, DI ORENNCEE Lo T2, 1B« RIEFME, SO AERIL,
B HRE & STBBEDO NI & N2 2 X2 0o T, IR & AR AR 12 T N
72ino 723, 85 mg Pb/kg (RE/HEEOMEO HA I TIE, A% — B HOEBEMN
KRB LR THEBEICE o7, RBELERTE MR 21 H H O P eniEiEiL,
KHREE Tl 1-4 pg/dL, 0.7 mg Pb /kg R/ H# Tl 9-12 pg/dL, 3.5 mg Pb /kg
{RE/HBECIX 20-23 pg/dL., 7 mg Pb /kg {KE/HBETlX 24-35 pg/dL TH - 7273,
35 mg Pb /kg (R H/ H D M HERIEE DOHEIT /2o T,

PV U= 328 Cid, BN oMY LV (P EnTR 35 pg/dL)
T, MK OEERFEA AT | JIRFI AR LE T R T DA — L3
L7eny, —MIESRC HRRIZIZH A2 213580 b2 v o 7= (Foster 1992)

US EPA (1986) 2L % & $hi3mEM: K OMENE D B TR RE & AR 1 —FRFrg KON
FRotmI 8% 5. 2 | TR TE-IN T B=AAR-MER (HPG) $hiin > 723D R A
R CHNDWHERE R < ELT 5 LB STV 5D, 70 D EFEFEMEIC OV T,
T D FMERURAS IR T b SCRF S AL, SRR EE 2 52 1T 7o ERRENY) T 0 < ELOAE
B OW TG LGRS S D 03 AN EZFEER L CWAH T A M AT 1 UREE
LD B LEEERLT LHBIEIN TRV T A MAT o U RBEN L
RWVEORENRH Y, HE-MIGERICBIT 2T RRA v OFEEBEMEICL
TW5, LIEdo> T, Al - BAESOEEIZONTIR, SRIREICLI DA ML A
DOAEFLFREINIC LD b DO dh, HPG il 3s1F 5 WA 723 F - 3A R - 5O B
MNHTEHTHEORONE, BELH LM E TV (US EPA 2006),

7. EEEM

BAREMEICEET 22 < OEMERR TII~ U AW B, SpITREREN ST E IR
WG SN T2, TR EBEGICEE L2 52 T 5 X 9 727 (Fahmy 1999,
Aboul-Ela 2002) . £ D2 INT LHRKE TRV E D THS (Chakraborty
et al. 1987, Nayak et al. 1989a,b. Dhir et al. 1990) . [FARIZ. /MR XL
U'DNAHEICEET 57 —# & FIEm sl n o 0 PR 72 fsimi 3 o Tune
V (Roy et al. 1992, Jagetia & Aruna 1998) .

—J77T, SCE TIE—HE L THERHR I TEY . HEKFNIZ SCE MFHF
SNDLZEDR=ZOORENLH LN ITWS (Fahmy, 1999, Nayak et al.
1989a, Dhir et al. 1993) , £7-, BERKEKICOVWTHMRNHE LWL ZATH
0. XOBENREACEIKNS DIREICEHHEL  1ZE AT XTOEYFEHR T
AW ST IEREN AT FR RN B 512 K D88 L BRIFIZH 2 D2 HOWN TS
D& ARG TR, ISR ICEZ VW EZIRIRET HERS H 575 (Devi
et al. 2000, Aboul-Ela 2002, Dhir et al. 1992, Nehez et al. 2000) . 45T
b ABRERLIMENVLETH S,

IERY, BERTIE, SCE OFRIZA LN OO, YetafkiE, DNA
HBEDH D WITE/IMEIERIZEET 2 2T W XIT 2 RN E VN ) T ERIE S
no,

in vitro TOMMAEOREER (VT UNLAX—ETF ¥ A =— AL A
A —ffE) Tk, BERRERIC X A A EE R F I OW T T /RN ST
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W5, FEERENIE. DNAEEMEE KOG OBECX v v 7 OB N S
. WERREN & RRERSN T IEH e AR KA T T, fiben L iHEREn I3 kIC T v
A == AL AL —VT9 Hlifg> HPRT O {5 1 CHRERFRIEE = Lz,
IR OBFEIL, R OSMEAY TULER L 72 B Alilk Y /3 (R > DNA O —
zﬁf,é\*ﬁf%%@ CT I EEFATE R T2 G, ﬁﬁ@‘@%{ﬁ%,@@%ﬁé}?@
DNA (EEELIC L MM O TH D B2 bz, 202 bk, HiEgsh
DI & ZIUTERIMR IS & LA D o — B O B C b sl S 7o 23, BEmESh o
FTlX, HeLa fild o DNA ${0EE<° HPRT Ji TOZRE R NFER ST,
V79 F % A =— RN L AL — i T OMR Y /3 (R AZ BB & BN S E 7208 o
2o LInL, TRTOZL FARA 2 MEBOT, SARSSMED#H95 DNA
B 7 rt AT DNA EEMFELZIEL, =0 FARA > FOBEL NS S,
INLOMFEEIX ARY AT =B ) =D L) RIEBEEICL D TEHSH L
VUM EHEMOREN A RR Lz, Eho, SANEAEOT I KA X
VOVI LSRR ETET D T ENBERDONEMACIC OB D RN H D T L &
TR LTz, F A =— AN LAY —FREHIIE & 6 o - R OBFSE T, R X B
ZEIRIE MRV SR DS ARIEALZAT O IR K 3R D & 5 e MERRSE O R RATE ARIC &
HAREMEN B 5 & Sh7z (ATSDR 1999),

in vitro TO 't b O A > 7o §h D42 ST K O fa (AR 18 5L % ZE PRI B
LTI LTI AN E DI ERERMESNTWS SO0, BIE S TIEHME A
CEb 2 S DTS T — 2 RS TR, F7-. DNABEICELTY.
B S TEDBN TN DT — X BIEEIC £ %5 DNA AEITHER S TR,
ZRZONWTHEORLT—HOERMMPLETH S (US EPA 2006),

8. ¥EMNAM

FREMW L~V T, ShORDB AR IR LR SN TWDN IZEALED
R CEHABEOAORETH -7V HEEOREICHER D - 720 | M
OB TH o720 | RBREMECCBILZIHB N A0 Th o700 3 5%, R
BN S D IO EEN R ZIT ) 2 N TEX 20 E S Tnsd (WHO
1995), EEWIRFHMEICEEN 2 W EZ XN TV HRERE L TIE Azar &
(1973) DEBRNRH D, Azar © (1973) (1%, HEHER 50 LD T v b & 5 RRERIZME
HES 100 PEAfEH L, 0. 10, 50, 100, 500, 1,000, 2,000 ppm &72% K5I
HEBREN 2R E LTkl 2 2 AR G- U 72 5. 1Tl 500 ppm (L ERTEEE 77.8
pg/dL) LA EORETRIEE DR O HILTWH A, Tk 2,000 ppm PLE (L H$R
TEFE 98.4 pug/dL) ORETORFE D BV, JEE O RE 3 I3 RAMME 5z fk o I iE
(RYEMES) TdH Y. 100 ppm LA N OPRE TIIEBIIRO G RhoTo L HiiE &
NTW5D,

US EPA (2006) TiE. 3@ B W TEMAMEZ RT LIS TV 5,
L)L, Tt DT — X T, SR A X a T34, L OFEERICEE L, EEF
F DB 1 SN D Z E DR E TV D (Waalkes et al. 2004) , 712 &
BT - AN D O TG A D Rl REME A R L 72 in vitro MRS RER TlE, MR
D—HLTW2WZ &b BEEORIBZLICEEZ LS T2 BBV ETH D &
LTW5D, F72, 2B BB ANMED D VIO G DR N AT 1 T—H
—TH DI EERET LI 2 TV D, MR T, IERENR A D
= X LT I E RFEME O AT REME N E S I b Tuv b (TARC 2006)
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X. EFR#EFTOE

1.

JECFA

JECFA I8 2 IO OFHEIL, 1972 FEDH 16 [MIE#E Tirbh, B MZ

B 8O MR 7 &2 5T RIS KHT DA EBIE E LT 3 mg/ N/

EENTZ, ZOfEIE, PTWI & LT 50 pg/kg (AE/AEICHY L, 1977 4FD% 28
£FHTH 2D PTWI (50 pg/kg IKEAE) SEMER Sz,

1986 HIZBRfE <4725 30 [a] JECFA T, AR E&/NRIZx4 25 PTWI & L
T 25 nglkg RE/ENGRE S iz, Z O PTWI 3% EDOARMLL, Ziegler & (1978)
FOY Ryu & (1983) O#FFEMERICKESS DO TH D, TN HOHZETIE,
DI E ) 3-4 pg/kg R/ HFLE THIUTEN~DOERBILRD SR,
BHED 5 pgkg RE/BLLEIZR D EAANA~OFERERBO b d &l ST
Wb, 2O PTWI (25 pg/kg (RE/E) 13, ShRERBEOFEEME THHT-DIC
ERDOIRNAR OV DI BBET 2 RETHDLEWVIENOREINT

(JECFA 1987),

1993 F- D55 41 [8] JECFA TiL, Ja i & IS0/ & [RIERIZEh DRI T ) LT
BZERE N RV E S IR A @ L TR B IRIRA~BIT T A 2 L
END, PTWI Ot Gt 3 X COFEB IR S, £, $hiREE &
ENERE L O BERR AT A7, IPCS Z A7 7 )V—7FR8H LT=/NE (2
R OIEE 10 kg) OEHREE LT 0.16 (1 HENERE Y- DI hEE)
M TIR S, MRATENV ERREEA~ OB R SN WL ERE & LT 5.7
pg/dL BLF  (ZRfREBUIRMEH) NEH S (JECFA 1993),

1999 FE D5 53 [ JECFA Tix, W< D0 OWF2 CHIZAERTR ICEREZE A= 1T -
INRO M FERIRE & IQIKT & OB /R S A7 23, AT S 10-15 pg/dL
Z TED & ASHEIR T DR 2R Mo O3 oM E G FE D BRI LK 3 D Afife 2D 1
422 Lint, FREFEEICRD P ERTREOBESFET 2 ATREMEIL & 5 25,
10 pg/dL DL RO HERIREIC L 28I Dkl b L & S, kD
PTWI (25 pg/kg (RE/NH) 23 <47z (JECFA 2000) .

LML, D% JECFA ITFHAHI 21TV, H&E - RISHHTICESW T, ThvE
TO PTWI (25 ng/kg REAH) 23, NRIZBWTHRIATE 1Q3 A1 > My dik
T & A B THIIHERA M)E4 3mmHg @ B BE LTV 5 EHEE L=,
IO DEEREBIIENTHD & SSWRELOIEDbN D0 EFICEBIT 5451k
EEE T, EFERICL 75T REIIRE W, Ko T, JECFA X2 ® PTWI

(25 pglkg NEAHE) NMEFICHEL RIFIRUVMETH D & A7 T 2 L3 b
TX7ZpnE L, 2010 4 6 AIZBAE S 725 73 Bl JECFA IZB W T, ZHEELY
TTFHZ L& LTz, £, M K 2 EFEICRET 2BEIC SOV TOF RS H &
- KOs b & o vz, JECFA IHMEFEELZ L7642 L 0w
PTWI Z 872 ICfRET 5 Z 1T TE 20 & fEamfh i 7=,

723, WHO (1995) OIPCSTIE, SAMME LMl H1#n3% B2 23100-200 pg/dLCiEd
Z 0 EREZEE O RIS DK T oA R iR Bh R B 5 B L~
& L T3040 pg/dLBHEE SN TWD, £, MHFERIEEA10 ng/dLLL T TH4f
R, B, DI RSO L T RIET 5 AR HRE STV D,

2. WHO BR#KKEHA K54
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WHO OEIKKE T A T4 1%, KRR K - B E G LAIERE T OSHO
TEAE, AERNENRE, EEREM K O in vitro DFEBRFE R, b OB SN %
72 AL O 3 Tl AN LREROEREZ 5 kg,
JECFA @ PTWI (25 28EIK D E 5% 50%., K OERE% 0.75 L/H
CREL, A RT7A ME% 0.01 mg/L & LTW5, £/, $hRIdTHEbER%ZME
MENZ LD, ZOHTA RTA AMEFMMOFRIEIZH T HLEBRIESND &

B LR REL TVD, G

LTW% (WHO 2004) .

iR £V 2010 F, JECFA II8h O FRHI 21TV, £4LE TO PTWI (25
pg/kg KEME) #H0 FIF52EE L, Bl PTWL 2R ETHZLITTER

it iz, LinLadis,

_hifgﬁﬂm&&#%@@ﬁ ZARIBL D 7= 8D

@xj‘%%g? ENRNRDITOITE TS Z &0, ik x 2R BENGFET D
Z &L 001 mg/l EWHIKBEAENRT D Z ENBIEMICEH LW LR ENG,
WHO OEERKET A BT A 5 A UTIX, WEMREEL LTHA RT3 1 v
5 0.01 mg/L 2MEFF SN 5 2 & 22257 (WHO 2011)

3. ERENARZEHE (1ARC)

IARC (2004) Tix, $h Mk OZFDOERELED DOFRMNAMEZIRO L5 IZFHE L

Wb,

il AACBE LTl RE K OEE O EM TIHEEE (DR AW ERE
BRI L) A4 207, Av=—7 2, KE (2T1T45) @f/\%ﬁii%f’ﬁ%%
(BRI T 2IREBEED V) OF6THTOERENENH S (IARC 1980,
Cooper et al. 1985, Malcolm & Barnett 1982, Hemminki et al. 1986) ., Z ™
IPHAY 2 —T OB TIGIE AR & ids AFEEROHMITINE O xR
FICHA_NTHERE SN W XITID TN TH Y MIEIZ L 2N EZEZ 6 d L S
oo AT = —7 > OB TG Tl A AT AERN 2T LTV h3,
b RIRERICHKT AR AR T A Z LT TE vt Sz, Z D6 LA

I EME XN RIATONTZT7 4 T ROFHETIE, SHRFEREIZZ 06 TH X
@ BAKD S T SIRBEIRE O LA & & BTN AREITENT 2 A2 R Lz,
HOD, ZOHINE, FEHFRICHEET
TN T 9 HATH T, BRAMN30-50%HIN L T\ =23, A - A%E
EMEDN D D &S, ﬂl_l R, £ DM D fgigs D
FEEFE AN DWW T HREIT M TN 7223, IR E S o Tz, *ﬁxEE@

B e U RG2S A& O HTE

SRR 2 M Th Sk BE 2 FE AR

Lo Tz, E 71 H ﬁl/u%ﬁi%@ﬁﬁﬁ%

W LT M T, B BN A ERD EHN®

HEINTEN, BRBWET AIIEEL o7, TNOOMAEIEIZED B MMkt
T BN AN Z R T FEILUZFRER) (limited evidence) & -l S 417=,
—J5. B ERTIX, BB RSICLD T Yy NBRALT v MNT U F—=,
F v FRIBN A, T v MEEIEZE AL HFEFEEEY (Pb (CH3C00)9:2Pb (OH)s.
lead subacetate) & 528 AT v F « U ROFNAL, Ty NN T U A —~72
EDBEVERT R385 D &9 JRD S 8D BERENVIZ 6T 2 T ANMEIZ 55 725E
#L (sufficient evidence) 73 & % & 7l <4172 (TARC 1976, 1980, US NCI 1979)
%éﬂﬁkbfm\ﬁ%%ﬁth’ﬁbfk%E<%ﬂ 238 5 (probably

carcinogenic to humans: 7 /L —7"2A) I

4. BRNERREHE (EFSA)
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2010 4. EFSA @ Contaminants in the Food Chain (CONTAM) /S /L1Z,
BT O 5 RMEA R Lz, CONTAM /<% /L%, /NR Triss s gt
N T AE ~DOFE L BHEE U XA 7 5HMIICE T 2 ERN 72 B R EE
IR E LTz, ZEEmREMEICBE LT, 78 b OBAKEEOELEzRTHLOL LT
IQ A =27 DK T % vy, Lanphear & (2005a) @ 7 LGN TZBANT —
2 DO E-ISIHTHRERZE S &12, HE-KISET VERG LIRER, iR
& LCBMDLO1=1.2 pg/dL 8 H L7z, AT 2 0ME~DOFEL LT,
IS BT & if P n i B S OIS FR 8RR FE D 2 V3 0 H & OGBSk & 5~ Tz
Glenn » (2003) @ 5 2DO#FFEN S BMDL #5HH U7-, ZFOF5E. fmheneE
& LT BMDL01=3.6 pg/dL, &EHEIEE & LT BMDL0O1=8.1 ug/g 715541
T2 Fl2. RACEBIT2BHEMEICOWTIL, GFR @ 60 mL/3 LA F~DIK T &
— AR R OIARE 5T LTz, NHANES (1999~2006) D7 —H %
AWT, mghiEE & L < BMDL10=1.5 pug/dL 23 &% b7z,

MR DEIEOHEEIZEE L TE, A TIERKQ L O TECENEN S O
REENEA CE 5 LAEE L, BEatkl D EREZ N BMDL I
FEICFR Y T B o R FMEEEE % Carlisle & Wade (1992) O A FHWTEH L
oo —J7. /NRICEIT DI EMPRTENED BMDLO1 (2F 44 2 0 oA S8 B &
IZ. Integrated Exposure Uptake Biokinetic (IEUBK) 7 /L& HWTHEHL
776

CONTAM /X3 /uid, JECFA 233%7E L7- 25 ng/kg (K& & H PTWI IZD
W, FEMREESCHACBIT 2B EERE, W20 02 VT 4 Iy
RARA > M T 2 BEOGELAE STV RN I & B3 2 Tl Ze v &)l
L. URART OREMAHFICIIRE~— kb7 e —F 2 Lz, & Oks R,
N DL R E 12BN T, BEMEICE T 5 MOE /X 0.51-1.8, D& 82882
B 2gEE~— 013 1.2-4.2 THHTZDICH L, HEBELEEZ 5 TS 30
AR, 1-THEOTEH, 2040 O LMEIZB W T, EHNERTHH-TH,
MOE N 1 Rili & 255680 HH Z £330 >7-, CONTAM /X3 /ViL, EFH)
F—Z OFFI L . MFEN L UTATRE L THERR ST D R~ 8285 oD T B
TR LT, BUEDOSIREE L~V T, RAICB W CLILE R DB Ro
WPV IRR FINCEE BN AE L2 ) A7 XKW, b LIIEETE S
BETHD LiEmftt Tz, 72720, LT+ Eh, dm ik, BIEOREL~L
THIMPMRR R EL METTEENRBENH 0 | 1 & LR nl e 72 -
J& D Lt 2 AR R FER B DO BHEN /2 ) A7 InDR#ET D Z ik, AR EHICE
DR ER BN DT X TORELENGRET L LIZRDHE LTINS,

5. XEIREERET (US EPA) LXEEFBEFHEEE S — (CDC)

US EPA (2007a) 1%, /NEDEK « FIEEFREEEIE, /NEOVEEE IR L O
FEENDO T OTDIRR TN OB EE K NI EZB I 5 Z & 2R
& LT D8 xt9- 2 kK L #E X L C0.015 mg/La EH 7=, fEKDIE
i & U ClE, HRIERLKRDOSRE I OEaL, BRHERBYM ORENEIT b5 &
L7,

RSN [ OB E B ~DIRTE I X DREFERS N IT, M E Mk, REBRIE, S
JE, BREE, ~E7 U aRs . KOS AEHENEEERNH H, HRR
T, INLOMIC K ARBEEED L X, Wi IREN 72 <2 B RTHEMEN
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HD, FRNEOSEEIIE, BERENE L Zmm ol L v ballc, ERARE
BhNIET, UL FTO/NRIET%2 Lo SDITEIEE /720, BREED Y A7 M3
B, 20O s EPAIZ19854F IZ RSN DB R & (reference dose : RfD)
DREEWS LT=0N, DO M IERESE DR EC/NEOMBRATEN R E~D BT,
AERNZBIESFE LN S B WIEFITERWIM AR ERE TEL L Z b, —D
DORIDZRET HDIERE Y Th 5 &fbamfHiT 72, BB O OIEWEREF D Fn
I2& DL, BEFOSOERNEM RZ EMICHAET D 2 L I3REE/ 720, fEHER 7
FHETHEIH SN Y AZEITEBENR Y A7 ZIEMIOR L TWRNWI & &R
2L TWD, $IEN, FROEICEET 208, MNARTRITFE, @RI, %
FRRBIZ L - TR TIE IR R O AL T O RO RN AR EIZ L -
THLLE#HT S, EPAIZ., 29 L-BH EBER 2V E WO BIBIZK Y §ho
RfDZAERRT 2 Z LIX 728 Y TRV EHE L TW5 (US EPA2004), US EPA

(2006) DA ORI TIE, 10 pg/dLLL F DI HERIRE TH/NNEDIQDIK T &
O BEENM: 2 /RE T 2 I SE S M AL, R ERIREEA35-10 pg/dL, L <IE%
AL D ARWELH THIR OFRIEIE DR T 2 B ) EET 2 MENEA ST
W5,

CDCIE. 19914F, /NEIZOWTITSHIRE D FRATEN PRI~ L LT
T & AR LT21980F R D% < Ol & ZEIZ i FERTR 10 pg/dLE i 2 7e
Koz EE L /ANEo I EREE10 pg/dL %z #5415 L UL (level of concern)
E L7, 20044FERF R CH UL O3RN O RMTF O EICXKT T HRIDEZRET H Z
SR WE L, ZOEEETE L TUZRU,

O 10 pg/dLLA F O/NE O MR EE %2 N 520007 k15K (BRIRAII AT

) e,
O 10 pg/dLLL F DI PSR RE & IEMEZHIE 3 2 0 HriEn 7a vy,
O BEARTETEAN <, EOXIRMEEZED THIEENIZR D,

F7-. CDCIX. Sy OZFDfbEMEB2 (B2 5H< b FREAXAUWE : probable
human carcinogen) (2533 L TW\% (US EPA 2007b)

6. REEXFLEFMRRE (ACGIH)

KIEFEEREFMFE SH (ACGIH : American Conferences of Governmental
Industrial Hygienists) TiL, $hEEEITXTT 5 AW FHIEEETERE (Biological
Exposure Indices : BEI) & U ClLHF#RiRES30 pg/dLA R~ T 25 & & HIT, HE
DO FREMED & 5 2RIk L Tl R EE 2310 pg/dLEL ETH 258123 HA R
DM HFERIRE D310 pg/dLA 883 rIReElE, 372 HREAERRIK T OER A 1 © Flheg
MDD EBE LTS, ZOBENL, $hEEE K O IR I Ofike i) 7o B RE
EDRh IS D WTER/NZTHIEE L TEEIILTWD, 72k, BEILLF T fEE
NHROLNDGENH LD, — 1w IIEEREERFTR TH L LTV b, BR
PEPEHIIN « AR FEAE - AR AR FiE, P eniR 30 ug/dLLL ECRAT
DETLMEND LN, HEERNTIERVWE SN TND,

F 72, ShEEE KT 2 BELML A EREFE 30 ng/dLIZ X i3 5 KEFH OFFRIEE

(MEEBREETH O ABRFZEIEE) 1%, 0.05 mg/mIZHESN TS, BN,
th & DRI EME 7V — T A3 TENM TR TITRED AMED L STV 5 M
E N TOREBAMELOBEIZOWTIEHOLNTRWVWYE ] IZHoEINTN5
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(ACGIH 2007a,b)
7. BREXGEZER
2 21 N 22 |2 HARPEEMA TS (JSOH : Japan Society for Occupational
Health) DIEGERETFREE & LTS L2EnicBEd %2 RT,

&2 MMOBEBESFARRE (0EL)

1t OEL N BAEME 7 7 A
g o B JE .
[CAS No.] - BRI | S e T e T anm | TR
: 2V ppm mg/m3 REIE | RREE
- sMbA (Tx
WML E W % B < $7) Pb — 0.1 2B 1982
[7439-92-1]
£R22 SROEYMFERNE=F2) VTIZEDCBERZHAEE (0EL-B)
e QE NRTRA—H— OEL-B VNN PR
e T | N .
ML % 8 < 8R) i i 40pg/dL B TR 1994

X. SRICk P BEFZED—RBRE

EREICBWN IR E W O MEET OWEER & L TH LS 6P EHESHM BT
HZ END, BEREICBT 2P REE & AEREL OBRREMT LN K%
SHEINTE, 1970FRITHS Y V) U2 L2l 5 0P T A2 &
LB & T o 7oy, BREA~OSPEM BT 20t Sie 2 L icff o T
INROERFZE BN LTEY . —EBREICB T 2EFMmAIT D70, —FH, K
EEICBW T, YWHEBRTEFEFEH S TEEEmEEn, /NS 28R
DFRDO—> & L THAEWRRE L o> CT& 72, GmEHL., BEMTES DM,
FREABEE LTHH SN TE 0, REICEHMBEIZHEH LI-KEN K> T
%o TDTD, < 2ol EHEEAHIFIEE L TEEEIL LB ENEITH VAL,
TV TRBEREN LU CONEOBRTRIF L oo TEBY . KESTII/NRICET 5%
TR R E S HE STV B,

E FRAREMFEICEENDIHMOMRABRELZZ T HE. ITHEEE TSNS,
HALEIZB T DWICRIE, A D 10-15%125%F L CT/RNETIEHK 40% & 23720 &,
RPN S 7o 8hid, Bliom b2 < B3I, A TIHMEANARTEOK) 94% 03 F
(AL LN TIERN AR D T3% 03B AFAET D o 2V F RN OV T,
Ji% N D LI Ky OVidig 2% D #HLAE C 36-40 HIZKI L TH T 1727 £ L&V, KE0F
(CEME L2800, IEICBAT L OREZEE L, BIROBRERE 72225, Erm$
SOVREE IR M F ERTR BE D 80-100%I2H84 35, AT W T HENIREAA~BAT
T 5o FEFLIENTE B X RHMA ML PN EE D 10-30% D TEE+ 5, IBIRDO AR 5
HAE% O/NRCHIMEIKMBIFI N R TH D72, MHER DI T O AR R (2 2

32 JSOH DOFRNAAMEICEET 2 7 v—7 13RI & LT IARC O 7 NV —T7 3 ICHERT D, BB A
M7 F 2 2B Te M L TRERBAENRD D000 LvZv]) 12841 5,
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WELZRIETEEZLNTNWD, 26D Z Enn, /NRITE IR LTkt
THREZMENENEEZ BN TV,

AEIO—RHIEITIB TR, BERDL, WRIGE, S EELEBE L, N E A
ZXB L CHE-REMMZ T 7o, £, /A2 O TE, KESETHE I LTW
BYEFRIA LA P BRI DWW TR, BREERTR 1S3 1 2 2r0 L & Rl
VENZJS U CTEEROMREZ M TED LD EIToT,

1. AEMEOEE

(1) HRER~NDEE

RO R IERR TR A2 T T EEE LA DN D AMEMEESCHLSN I A BN D H
I X DERIIE L < BRI B IV TV D, S TESER O AR RS RE & R~ 7= F 5
TIX, BABERESE OIK TR B, $nTEEE O RIHMRBERE ~ DAL T~ T
WFFEClE, ARAREHR RS DO TR O 5T 5,

INBR O MIRATEN R EA~ DB ST, SRR T A v BT D4y
Br« 3 G, A x B A& e o — S ARZESOREMT A RIF 72 45 D 28 R0 0 L AN K
Z < HE SN, HSRIFENRESCHIEREEO LGN FE2RE L% TH, 772
DIRWNIHERRE CIQ HEDIK TR —EB L TRD LN TN D,

Flo, EREIOMENOHELNTFRIZE, £ FOFTRE =T 252 &b,
bt MBI L2RELEMENICTHITAZENTELEEZ LN TV,

R OMFER~OVERAEEIC OV T Rl =a—r o TEI L R Ay Uy
—E LTS IV D ATEESHDD ZENARRTH D Z & D BALTRHEME D
N T AT v VEIE L, BT AFRAE TV Z I UEESS NMDA O X 9
IR E M i A B L C o T A GE A BLE T D1Eh, R—32 U EELR
TT7R®IFal otz EL, R—=XI VOl iAAZZLET S 2 L RHE
INTW5D,

ZHHDOFTRNG | S K DMRER~DOEEITH O TH Y | R/ KA
WRICBITA2EBITERTHY ., oRbEZENENEBZL LN,

(2) DINER~NDEE

FEEGE Tl UE D EFC@MLE R EODIE ROAE Y A7 OHIIN & $higk
iz & OB EHOM R RICL VRSN TELZ L6 L IE R ~DRET
HENTHD, ok, BUEOMREREE (MHEHIRE) LV B LClEDOMER
Fr i (ETEIRE) OB LINE R~OEEZ T 2 1T XV @) 2R e
EEINTWD (Weisskopf et al. 2009) ,

(3) Mk EMBEANDEE
IR L D BAMCMBEENBIERIND Z LA E (ALA-D X7
T T R —BEOEBEEEMILE) D | MK E MR ~DEEIIA SN TH 5,

(4) BE~DEE

PEFMZE TIL, SRIRFRIC LD BEENHZE SN TWND Z D, Bl ~D 2
1T S TH D03, ShCRF BRSBTS 720 & & ot O EWE OIR A VREE
WL AEBORREELEZ LTS,
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(5) NRiR/ RERNDFE

W WeR DRI OV TIE, BURIRICBEIR T 5 RV E  THK T 2 J LT
ELTEY., ZOMORNLEANCHEHTLMLITIAR+5Th 5,

FE R~ DB DN TE, /N OARR O SRREER I L 0 i PSR OHTR &
m@%b/7u7)/fmmﬂ@>kfkmﬁmﬁﬁ@% PR —EH L TR L
NTWDER, BTEFEMHRIEIA 2 TH D,

( 6 ) EEyIE’\O) ?/ E
ERE OREZERE T, B TR A ORED . M TEIERE T DIK T K OV
RO EHZRENRESINTBY, EE~DOEEZITIH LN TH D,

(7) BE=EH

Yua K SCE, #/METERL. DNA #HUk /s Y2 RaRA v & LT,
t MEMZXRICGHEINTEBY 0Tt Mo L CEBFEEZHF T 52 &3
SENERSTNENR, WTEN L EEEREL T -EHTORETH D Z L0,
SN DOEESBOEEZRTE W EZEOFININH 5,

(8) EMNAM
b N OEFHGE TR AE DA DFAEROEENMO AIREMED RIZ STV D
:k%?y%-vﬁx@%%ﬁﬁ#%\mmwmm>?@fw~f2A(tk
IZRF L TBZELLSEBBRAMERD D) ITHESI TS, LW>\§$ﬁ ﬁ%\%m
ttb®7 DS E IR DR E VR TR @ﬂﬁf%@ b L L DOIRE R CBRE
DB BIT X D KGO REME N e S, B I L THMB A ﬁ%r?&%
[REHTHDHEZEZHLNTVD

2. AE-2E&5
BB D RE & IR EME DN R IR CE ) R THE SN TR Y | BRI, #f
BRRITEEZENE N EEZ LN TS,

ATEOWE T, MORBEIC A TBRZIEN O R~ O BICEH LT,
INFAZ DWW TR, AR L P ERRE & IQ5E DR TEY FI I EE~ DB & DB
%%Atf%ﬁﬁ (S-S E R ERHE 21T\, BAC OV TR, TSR o

BIFDEERIEOT — 2 2 KR F~—27 =2 (BMD) k%AW CHE-
HERHE 21T 5 72,

(1) BREEE

MAENE, AR R 2 A T 36-40 H I & LW =9, 1 %V
IR DR R T 2 XML TV D EEZ BN TV, $hDIRNENTE
R, B ORI 2GR LTV D Z e, —EOHDOEMIZ i5m$fgf
(ZFESWTEPER 72 KR R TR & SR SR ERE E 2 X35 2 S L
Ve LU, BRI TO LTI, BRD8E - MfEOMICB I 56
IARNIE %hw HDHZ LRV U TINABIORS S EV T AOE G | I
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HENTANARTRZHTE T 570 DEEE LT FOEFFE» LI R E
T bIEAL FHHI TV 5,

Pt i, R EIRE ) S %S 5 £ TORMBOMER-ELRNIET 5 7-DI21T
FHRZHFETH D05, thONE., B LIZEEOEE, Shroxtg s 550 (5
FEMPEW) ICLOMBERTFHRBEOEHZZE L 2T E RN &

(SAHC 1993) . ZNEN DM REN R/ D FIRICE > THOH L THDH LV H R
SRH D,

B HER S B R RIS OE BB AN G HEERBRREE CH LB B hO
PR R OBRR 5N TW 5,

PRAERIT . BEIEIEEE 28 Ll R < BB Lo v, £ 720 SR EIT M En & DA
BEAYE5 < . BRI ERTEREE 10 pe/dL 2% %S 5 X 5 2RV R EE 2 ] 5 D12 156
L TW72uy (Gulson et al. 1998), EBETFenix., /NEOBREERE L L TEH S
T&7- (Marlowe & Errrera, 1982 ; Wilhelm et al. 1989) 23, £, B4
BT HEFT M OREERBICEDEZEBNH D WG SN TV D (Wilhelm et al.
1989), F£7-. BETOMEE IS OIFYLERET H Z ERRMETHD & L
TW% (Fergusson 1990),

AT TE, IBYER 7R FE ST D T K D B E T F eI % H
LTWBZEND, < O TIRA A STV D I FEnRE 4 IR ER e &
L CHE-REME 1T -7,

O AARIZET DEBEFEIC OV T, 1970 FRELEFEOHERT VY U > Offi
FRHNC X0 232D LT D Z L b, BARO/NRE OISR 72 i Fh SR R 1%
BN ~LCH D EEZ LN TS, 2004 4E 7 A-2005 4E 9 H I i IR
ST E S bE R L2 E% 300 A 15 /N 282 N & RS HIE L 7= ifn 8
TR ORAEIMFEIT 1.5 pg/dL (BEYERZE 0.85 pg/dL. H 9l 1.4 pg/dL, &P
0.19-7.7 pg/dL) TH 7= (Kaji 2007, #1795 2006) (£ 23),

& 23 BEROMRIZEIFSMAshiRE (2004-2005 £)

o ETEE | e | PR | RME | R

REL BRSO aD) | (uedl) | (ugdl) | (ugdl) | (ugldL)
A 25 1.5 1.5 0.95 0.37 7.1
1R 25 1.5 0. 65 1.5 0. 43 3.4
2 IR 21 1.8 0. 96 1.6 0. 56 4.2
Ry A 21 1.3 0. 56 1.2 0.19 2.2
4R 26 1.8 0.74 1.7 0. 81 3.8
5%lR 25 1.7 1.4 1.5 0. 68 7.7
6 %R 23 1.4 0. 48 1.4 0. 36 2.2
A 25 1.5 0. 69 1.5 0.70 3.3
A 23 1.5 0. 58 1.5 0. 52 3.3
9xIR 25 1.6 0. 82 1.4 0. 81 4.7
10-12 J,EJAZZLE[_'J 26 1.4 0.72 1.2 0.69 3.6
13-15 J,EJAZZLE[_'J 25 1.1 0. 28 1.1 0. 60 1.9
é;ﬁ’%% 290 1.5 0. 85 1.4 0.19 7.7

75

¥ HFEES (2006) 551




W 00 =10 UL W

DO DO DD DO DN DO DD = = e e e e
YO W N O OO0 Utk wWwhm—=O

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

— 05 WOKFE E S O P 5EI2 13, ShELBHAT-CEn R T8 70 & oG i, A
gAY U DRGIGRRT K DR NIRTE DB RO, 27 A TORE, &
W TN = ROIRHAE 7 & O SRRE IR B RO EWEER O
BB R D~ U TRBRBEN LR BE AR L LSRN EEL< B 5,
1991-2006 FIZ 31T 2 BN THIE S v 7=/ oo o R gn i B A 2 4 (X 10 12
74 (ENHIS 2007),

%4 6-15m% (1999-20034)
%4 6-15i% (2003%F)

[B1-2"AFE7-v7FZ7 10-14%% (2001-20034F)
[B1-TAFE7-Y/NZ7 10-145% (2004%)

IL—==7 1- 9%% (1999-20004F)
A 7iER 2- 6% (19974)

R—35F 2- 75 (1993-19994F)
NIH)— 4- 67% (1996%F)

NIH)— 4- 67% (2006%F)

FrafkiE 8-113% (1996-20014F)
TSR 1- 6i% (1995-19964F)
TR 0.5- 67% (2002-2004%)
1RSI 1-10i% (1998-20004F)
(N 6-145% (1990-19924F)
(N 3-14%% (2003-20064F)
AYI—TFTY 3-195% (1991-19944F)
AYI—TY 7-115% (1995-20014F)

0 5 10 15 20 925 30
i rh $RE 44 a F191E (ug/dL)
(E7%)

- T T (1999-2008) 1 TEMUEAEREK T HT —XF

- AU T (2003) ITERKBWICET/NEO T —F

s Ho—= - xr F=TIE LM A REK T 27— %

X NHAYT (2003), FxadtfE, Hz—= - <47 F=T7 ZEMEREOT — %

10 BRINTHRIE S nf=/MNROFEHIM P EnRERATFI9ME (1991-2006 &)

(2) ZEEE

SRIRTEIC K AR B O EBBIE 2R 24 ITRT, EFUETHV NS —
R 72 DEZE T -, INEOMBER~DRE LT D 720, FREEERE (PRI TE
FREE) AT T AEELE LTIQ AL b Tna, IQ ITMmiEha Iz X
STELND, HMEERAEIL. A E ST 5 720 OHMrEe S OHEFRRE H . &
bbb, FEZe FYN—U) e THORELZITDH T L AIRER = DX %
FRD LA HMICHRE SN TV D, Jbera & OB 3 2 R At se R 4 = 3% 25
2T,

FIREMA 1L, MAEEDMEOMRE H 23 L GREZ )T 5 (Wb b
T A MER) ITEVIToi, FIRERIRY BRI EICENEZREL THIET D L9
REENPHOLNS, FlzIE, FHABREICB T 28I, B2 TREH
EXORENNEENDID, HEREICBIT 2B EINEOADEEZETHY | ik
EZXORNTHLEIZHE NS,

TR Tl BRI OITEBIZE 21T O TH LM, BLOBEME~D
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(op}

EEZ2G5ND0b Db H 5, HRER. MEEMRE L FEIMEOWM LT 2 a1 b

DTH

60

*® 24 FEERDEE

dioL = e
DML HE, DR, ARSI R
i iz ALA-D iEME. M4 « i ALA JBIE, ~F 2 1 B i,
~< h7 Uy ME, FRIMEREL, FRIMEK T 2 ARV T ¢ U REE,
S B R 1 B
R A mife (IQ) - ZilE - MEEBHSRE - TEE ) - MK - DERAR L
T A R, kGRS,
FR R SR e {2 R
T B | DX RR REIREH)

 FR AR

X - OREH AR

REVETE . L
SR E.LERE CPERGE)

R ik JRIFER « p2-MG - NAG

- fD%vy%Elﬁﬁﬁﬁﬁﬁw%V%E\@&:w%f—w
B WE, E7 v o7 F U RE, TEERLVE RE

e MiFA L 7 a7 Y s

Al FEIREE, ZIRRe)). WRESR

& 25 FEERERUVEET SRAHEREDES

A4

c WY T O EBEE A

(Kaufman Test of Educational Achievement : K-TEA)

sy Rayy - Va vy ULBEENF IR
(Woodcock-Johnson Psycho-educational Battery)

- U/ AT —REHRERA

(Wechsler Intelligence Scale for Children : WISC)

« U= 7 AT — RS Rk aE R A

(Wechsler Preschool and Primary Scale of Intelligence : WPPSI)
* U= AT —ANFRER A

(Wechsler Adult Intelligence Scale : WAIS)

« AH VT F— RER—HEERE

(Stanford Binet Intelligence Scale)

vy —U—RE
(McCarthy Scales of Children’s Abilities)
- JE[EFNRERR A
(British Ability Scales : BAS)
« A ) LI IR ER A
(Bayley Scales of Infant Development : BSID)
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[\

RFEW 72 HEERMA CTd 5 Wechsler DA (WISC, WPPSI) I E LT,
IQ 1%, FEARMITFEEIN 100, HEHERZAN 1512725 L o1, B bE WS T
AT 9. R L 1E, 1,000-2,000 A Z FHRTIZHA L, *ﬁﬁfﬂz%@gﬂﬁﬁ)ﬂfjﬁ
HET WIZE 5 TED HILDEES S TSI Y T 2 &2 TR EIC T OR
ETDHTREOILETHD, UL i*ﬁﬁi’ﬂﬁ(nTﬂ‘é EEICHIThLD, WISC
> WPPSI M D fe il Tl AdatErE /1 (Gngk) . yiEhtkre /) (HERR) | FZE ]

FEVANIVSE L =N uuﬁﬂﬁﬁﬂfﬁpr%{ﬁﬂm‘ﬂ‘é WISC O 4 IR Tl #banEre
ﬂ éﬁgfiﬁf{: RENMERE ) L OMRZE M RE DX R HERE, iRl Iy —F% v
7 7‘ E U PN AL B T AL b\ I ZEINHT BTV 5, Verbal 1IQ
St 1IQ) IEBEMLE Y —F L T AFV DO _ODRNEEDEEL D,
Performance 1Q (EifEM: 1Q) 13 E R HERE & LB %2 & W72 D, Full-Scale
1Q (&t IQ) 1XEFEME1Q L& fENE 1Q %/\bﬂit%@“(%é (X 11),
IQ R THDHT-ODEZELEH T, WISC X° WAIS ([2B1) 2 HIERAEIT 3
RURNEEZEZ LN TS, LTan- T, mAERKEIC f%)f%@ﬁ)é%@*ﬂﬂfﬁ%
f@&i IQEN3RUELLGHELEZEZLND, 212, MEICL > THKT 5
E'E?ﬁﬁziﬁé?i&') B mAETHEHINT 1IQ ORERMYTHDL, b0
REMAIC R T DR AL, FEBDOER, RN, EEADRAER RIS L0
“C\ MNo—= T2 B LT EFICL > TITTON AR ERNDHDHZ &, [HL
SHRE CTHRIOMREFIETHET S L8R5 1Q BNEOLNTZY ., R UMRESIET
H2EHLIED IQ BN RIC L > TEL o052 LR ETH D,

IQ

— 11" as
(Full Scale 1Q) fi& X0 8E

watien | women | wemen || ewee || 2aw
o) | oEm) | mEmE
I I I L
B NEHEIE T—F2 T AE) A ERRE
vocabulary, block design, digit span, digit symbol,
similarities, matrix reasoning, etc. letter-number symbol search
etc. sequencing

Carroll (1993) S E (1R

11 WISCEE 4MRICE TS 10 ZHEHT 2 EDDEEA R URE

IQIKTDOFKE LTiL, $hoBofMic, BRER BloMmmEES) ., BRE
EHR (AR, 27 L8, KRE, BF. ZHEREE) PEELTWLIEEZLN
%, LTzido T, FEEMRAE THOFEN ENTEITES L TV A0 IEMICHIET 5
ZEFEE LW, L LR D, EREWEZ W MR T, ISR D
PEARNENRE 72 ITiE WS 5 725, $hiiE & A FHE L OfICB T 2 KFRERE
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R R R 0 0 0 W D W W W W N DN DNDNDNDDDNDDNDNDNRFEEHEHEH
W~ O OWOWIUik WhH O OOW0Uk WNhHFHF O OWIO0 Utk WO

NRET D Z EIIFRETH D, EEREME L ORI, REE, IR,
ERADOFIE N NEE 2 b b OEEFIFIE D 24 M 2 BT DAL AR L T D
EEBEZDHZEMTEDL, P EHNWTZERTIL, 30-40 pg/dL F2 5 o i Ene B
ROHAEL R, BERE &2 B G B APERIRE 32 ug/dL £ CEEL, BE5F
1E% 5 ug/dL &£ TIKF L7256 T, MRITEI R R GrBlEs | BIER
RELEEE) NEIZEINTEYD, B MIBIT A8 T 5B fEZ M2 LT
Do Flo, R & 1Q & OBIENEZ T TEEE T, RER A TET D
LTk o T, mEEEOEEMEL > TS, US EPA (2006) T, A&
Q7L Fo/NRTORBEOH (R, FrARY, HAERS XD ZOBIH) (I
BT DI R TENFI R EA~ T T OW T, BB T VA |
SRR RN, 72 B3R TIED 5 72 5 % < ORBRIT D7z » THE R BEATEN
R B AL MR ENRE ) K O O EATEN ~ D ER D EER T £ < ORHEIN 1 (&
BOHE., BloMmEE, LUOHSRFERER L) 2 LB TLHLNTHD &
A2y NGV

1Q DIANDOFERRIE L U Cik, AR OEERINAR, SEME, EE g,
DOEX | EEZERT DOV I ORI, ARERERD D,

(3) EFHHR

@ PMRICAEEEZ#RIEFSHLVVMPNEEDHTE

INEICIIT DA EREIL, OB N TRSZHENRE W E SN AR ~D
HWEICERTHIENEUTHDLEEZLNTEY , /NEOHRR~DEE L
N7 OEFMTE TR, BEEEL LTIQ NAK s Tng, Kl T
X, ERIREE & IQ KT & OB HEME A2 PR FTENR 2 M L. R, /NER
NIRRT 22T DR E G ERENRIT RN RS 2 o IRIRE (I
i K OSRHAIL) 7> 5 10 32 £ CoMHEnRE & 1Q & DR A A% ) b iBI
A L7c 2 A — MIFZEIZINZ . BRIAFEICE B LT, AR LB 0 | BOKEEE
D ak— MFFEIZOW TR, AR — FOEDIRE S, M E ) LLir &
WM Z S E LT ONnE <, ZNEND ak— F CTRE X — Ghilgipr
IR D JEE BB TR I NI W BRER OFE . SEK OKE 72 &) |
HERFEERE, T LOBBBESITEVRD D, £, IEEFOHAERTD
BRI DT o THRERRE L BB ORI (L2 BIFRE L TWD 8, Eo
REHA OSNBRTE D 6 LA D/ N D IQ I A KT L TWDH D, ML &
L7AE RN S TR, — 5  BEWTRORFZEIC DU Tl SR8 R & 52 1 72 A
S DOEENBLOI DR, BRI OFREE, /N DT T SRR ER D3RRI D> Wt ) 7>
E WV TERRIRFZAL S BTl Ze Vs, TS E O/ & RIS 5V TEEL L 72K
UL R & SRR IBR B DM & )R I LI iE ThiuE, ads— MFSE
DFEREMETHIENTEDLEEZ LN, T, 1IQ K TFTOFKNE L CThA
IRRAGR TR LT D 2 & &k E 2. KR OFHER R+ 72 i 5 1T AR H
BB T BRI SR BRI LT,

L7=md o T, ARG T, IRBREOMPEHIRE & 1Q & oM &-ERRZ A~
To P FRRGED T D | RAEIR - OFFIE N ToNT= b O, BARD/NRIZEIT 253
WPUNIEWEMEZ 3G L Licb o, BfE EERIRE) BNERETE 5 b OIZFHiixs
REBRVIAATERER, £9 ak— ML TH 5 Jusko B (2008) 23T S L7,
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WN RO OWWI0OUik W HOO©W0Uk WhH O O©OW-O0C Ut~ whhHHO

Jusko 5 (2008) 1. KEvF = A X =BT, KR T2 ED%ERT
— X ZFo/NR 174 225510 6 72 H-6 i E TilEBF L, Lifetime average,
Concurrent, Infancy average. Peak O JUFEEA O Il FERIRE & 6 7%k O WPPSI
LD IQ A a7 & OBFHEIZ OV T4 L7z, Lifetime average O Il $1E
F£ 5-9.9 pg/dL O/NED 1Q A 27718 5 ug/dL A /N & b U T 5 722K
T (4.9 KA 2 MET) PRROHLHNTEY (7)) . Concurrent DI HFENTEE %
AW S8EA S P 5-9.9 png/dL O/NE & 5 pg/dL Ko/ & oI (R
ROFRMTEONTZ (5.5 A MET) o UbEDZ &6, 5-9.9 pg/dl &
9 10 pg/dL LA F O ERREIZIB W TS 6 O HBEIZREE 2 MIF 3 & W O FE
WA RSN L bIT, ah— MO REMTET 2 b D & LT, BB
ERHWHZ LIFRYThHDHEEZ LN,

REWTRORFZE & L CGRE S N7- Surkan & (2007) O, KE~HF 2 —
Ty VIMNARA R ROAAL N7 77— U HIIFD/NR 6-10 1% D 534 44 % %t
G, M ERIREE & WISC-TMIC L 5 1Q A =2 7 %% & Bt 2 54 L 7= iF %8
Th b, Fhn, AN, HSREERE., YIIREE O 1Q FDOHEN T2 L
ZEEETNVERHNTHON Lc & ZA, M EREE & WISC-THIZ X 5 1Q A
a7 %L ORREMEZ R Le oA (K 8) 1Z/Rd &80, MHEniRE 5-10 ug/dL
D/NEIE 1-2 pg/dL /R E g LT, Full-Scale IQ A =27 78 6.0 "1 > MK
<72o72 (P=0.012) , £7=, WCST D3 THEREMI A D Perseveration errors ([i]
T —) 237 Th, MHPSHIEE 5-10 pg/dL O/NETE 1-2 pg/dL o/NE L T
LT, 9.2 A 2 MED-T2 (P=0.001) Z &, $hRERBENTEELE, BA
REMWEZR EDOFBEMREA 2T DR TIZHELG L TWD ERBENTND, £ Ofth,
WIAT OF85R4, WRAML OFMEMREIZIB W TH, MHPEHEE 5-10 ug/dL @
INRCHB A TR TFERALNTWD, —F, MHSHRE 3-4 pg/dL O/
1-2 pg/dL /PR & g LT LW T ORBRICE W TS AERZIT R -T2,
bk Eih, mHEHRIEE 4 pg/dL UL O/NRIZE W T IQ K FAFR® bz
W23, 5-10 pg/dL THIT K DA TENEHIFEEA~ DR E B MR ST,

M ERIREE 4 ug/dL LLFC % 1Q LA ORI TEN FHFE A~ DB H TR 9 %
# & (Lanphear et al. 2000, Miranda et al. 2007, Nigg et al. 2008) 23&% 5 73,
INHOHEX, MREMORBIO IQ ° HOME A2 7 NHIE=NTE LT,
ZAGRF DORFENR A+ Th D Z & GEMOSRRFHI R RSN AR & RE
SHUTBER TWD Z &80 b, 2607 —2 X0 i EhRE ORfE L~ L%
HWETHZLIIR#ETHL B HND,

Fa Ve AR R 1 L 2 SR A AT i 12 D TR, SRR ER 03 i VO IR R0 i3 O IR
D a2 — MMfF%E (Bellinger et al. 1984, 1987, 1991a,b, 1992, Dietrich et al.
1990, Leviton et al. 1993, McMichael et al. 1988, Cooney et al. 1989a,b,
Wasserman et al. 1994, Ernhart et al. 1987, 1990, Schnaas et al. 2006, Hu
et al. 2006) DT —X 03 %, RHATEREREITIHEA)E < 2003, HARIZ/NE
DML PERIREN LR/ LTWD 2 Lonb AR DM PR LR O A Y bk
WIZIRRMOSRR O E L HDH Z LN TET, 2N OT — X ) HITIE R g
B X DB o m A S HI 2 LI EE LV,

L7zBo T, BB 27— 206, lBREZ&EOT/NRICEEREZ KIF
S 7V ERTREE A 4 ng/dL DL FIZERE LTz,
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22
23
24
25
26
27
28
29
30
31

7ok, R EGTIZFE M S LTV D a2k — MMF%E (Jedrychowski et al. 2008,
2009a, 2009b, Emory et al. 2003) (3, R4 i H A9 BE MR Hr I EniR FE 25 1 pg/dL
B DEMZ XIS E LTV .| BIFEO HADK A DO MHPEREE &iTv, 2 b0
SCHR IR ET A b OFERIHR T HINGRTE O BN RIZ I TV 53, fikiee 1 o ffF
ROBTRBMETHY . SHOMEITHEETHLERD S,

@ BANICAEEE#REFIHVMPREEDHTE

IIVETICHEE SN TETLRNCAEFEREL LT I i Penie e (BEfE) 12
DT, MRROLME R EK T RARA > MZBE LT, xflREE L O TH
BN b EEE RO M PR E N R/ hEtEE (LOAEL) & LT
AL TERZZ END hOFEMRZE/NGE L CEZAEENRE Z b Tn
%o, F7-. LOAELXC#EE M E (NOAEL) Z AW CHEE S L 7-BfEl%, HhiksE
MO TAEBICEAESNG L  ERICB T REARICHESI N TWS L5
ZHNTWD, BB ETIZ, MAICB T AT E M IREEORGREZE L DD
DaF261Z7~7F, —J7, Crump (1984) 723BA%E L7-BMDIEIZ L 0 #EE S 7=
EIX, ABEREVEICR DM FBRENEETN VD Z b, BEREOE
DOBMEZRML TS EE 2 5 (Murata et al. 2009) . IT4E DO BRER{RAE - pE
SEREEIR O TR BELEOFEHICHW SN TV (National Research Council
2000)

®26 AANICHITEHREMPEREE

AT B, i HP R B
e
M i e 90 pg/dL LIk
B R A 72 Aok P 5 60 pg/dL
s WAl 40 pg/dL
RIEARRARE AR T 30 pg/dL
DERFERE - LELIEENRGE 30 pg/dL
=il 40 pg/dL
i I 30 pg/dL
R 30 pg/dL
BYEATERERE - RSB TR 40 pg/dL
PEARLE 2L 35 ng/dL

BN D PRI I T — BRI BT 28R ZE A x5 & Lo b ONIEF IV 70
W, L7eD3o T, IMHERIRE OBIEIX, $hEXEE ORmREREIZIIT 2 HE- X
ISR E R T T — AN bHESND Z LT D, ZThbDT —4 ) bBMDIEE
AWTHE SN B%EE (IHEREEORE) OF 2 HF2X12107T, AEY
B ONRFE EIKAF U RSS2 LT 2R A O b o556 RE L%
T CWARWER (ERIOER DA (BT EEEO D v A7 (a) LT
BEE L LT2RF O RE R APy, BEEOMNNENE O REE NI L 7 4E:H

(HMIOIERSAR) (28T 2 BEROEINAZ BEHEMN%E (Benchmark
response : BMR) &35 &, ZDORFENP+BMR (%) L 72bRFOIREE%
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20
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BMD & EF L. BMDD95%(E#8H FIR{EZBMDL & FES, US EPATIL. Po& O
BMRE HI125% & W5 Z L A2H#IE L T 5, IRELENS VS, BMDIZ
LOAEL (Z. BMDL/ZNOAELIZFAY 35 L5 STV 5 (Dakeishi et al.
2006),
140 a ; Wy hIF7E

b ; AE-KSEfREE TR
Po; XMTHREM DR E R
BMR ; EEms=
BMD ; B =% BMR IS 308

BE
BMDL ; BMD ® 95 %{E#8 T FRE

120

100 -

S o i W A ;

-

0 BMDL BMD

RER

K12 ROFI—Y F—RDEZA

Murata & (2009) 7% BMD i£% AW CTHERE U 72 72008 B 48 O i En i
® BMDL (BMD) %3 27 {27k, BMDL 723 H AR LG « 3E MR 2D T,
R O ALA-D 1EVECMAE X OV ALA IRE DO LR 5 553, —HEM
THLHALNDHELTHS Z & (Morita et al. 1996, ATSDR 2007) 2 L 5
ALA-D &M ofifliZ e b in vitro (Chiba & Kikuchi 1984) & OY7 v k (Giirer
et al. 1998) IZBEW TR TH D Z b, ZiLb OREBRIEOZ/LB LT L
LEOAEFERETHLERRTILIITERNEZZ LN TS, BMDL 23
AR DRI DN T, SR1EEE O R MR AR B O A FE LI IR Tl
W THDZEPRENTND (Araki et al. 1980, 1987) A3, HHXAER OFRAN
FERE IR B DR ERE IC L D TR T35 B 26T\ 5 (Schwartz et
al. 2000; Caffo et al. 2008), ZILHDZ LD, MRRRZEE IR GhowE
IEANZHLAL D i) (TALE DT #feR OV 72k %2 InE ) L ¢ BMDL

(BMD) & L7T10.7 (17.5) pg/dL ZHH LT\ 5,

10 pg/dLEL F DI HR SRR EE IS X H408%  (Wright et al. 2003, O’Neil et al.
2006b) . BfE (Muntner et al. 2003, Payton et al. 1994, Tsaih et al. 2004,
Kim et al. 1996, Ekong et al. 2006) . [ L% 5% (Rothenberg et al. 2002, Korrick
et al. 1999, Glenn et al. 2003, Vigeh et al. 2004, 2006, Menke et al. 2006)
DR EH Y E EHSNREIZE T A b OB L O 2R3 5
PEREINTVWD, TROOMRIZEIT HRERE LT, milimE gL, hFEs
£, 1970 E TOEMDORKIGYIZ L D EiRERARRLZZITTND LEZ
DD REMZRGE LTWD Z & KK T ORI F En i B & BK Eo
B L DRRBEREWET D12 ODFEN AR+ Th D Z L ENET 5, M
PR E OB DOHEE 10 pg/dLLUL N THERENPH O MNICHEO LD £ 9 72
T—HTIHRWNWEBZ b D, FFITEBASDEEIZON T, RERIETIZZR R
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14
15
16
17

18
19
20
21
22
23
24
25
26
27
28
29

ME & DORENRH D LG SN TWD, mIERE, FERMA., BB REL FFOH%
a5t s L TBIE~DEELZ TR RICBNTH, BERTF NI EE S
NTELT, SRIREL NOOEBOBEEAMIZT S Z ST LY., 72, 6
DOREZERRTE 2 52 1T T 7 W IR 2 PRI & fLE & ORS# &2 i~ 7= s o T
13 B L SR M ST L O A BT L QD TREMEAE 2
HIVDM, SROERNEIREIZEMETH Y . MET — & > I P ERTRE O BIE % HEE
THZEEFHELY, S%OMEE LT, BiEk Lz 5 HE- ISR %
RETHWMEICHEEELL D & L bIC BRER L MFh & O A 5T D a0
ENRbHHEEBEZOLND,

L7=Ro T, BRFSTATTE LT =205, RAICHERELZ KT X 720
HERIEE 210 pg/dLLL T & L7z,

K21 BAITEITSELGENRKEEQMA EREED BUDL (BMD)

FERZRE 2 Sisyid BMDL (BMD) pg/dL
Mg - &% ALA-D {&ME 2.3 (2.7)
Mg ALA J A 2.9 (3.3)
Mg ALA ) 3.5 (4.2)
NES T A 19.5 (28.7)
~< 71U v ME 29.6 (44.2)
AR I ER % 19.4 (29.0)
R S D RRRNY IRUE L SR (17.5) '
- FRARAAR FREAHEN 7.5-8.4 (11.6-12.0)
- R 1E FRAHE 0D fe R A 2 5 8.2 (13.1)
7% I PR D P R A 383 10.3-15.4 (15.2-27.8)
- B D EX RR MMRZH) 6.1 (11.3)
- PR B (R B FE 12.1-16.9 (18.3-30.7)
- FNRARRR PREN R - (31) ™2
BRI MmigE~>n 77 F RE 11.2 (21.7)
T ik JRYPFAE R - B2-MG - NAG & 25.3-40.2 (29.9-58.9)
LA K1 - (44) ™3

HMurata 5 (2009) M551MH

1R R D 2 BEREIC RIET I F 45> BMDL (BMD) 726 %2 IV CHIE LY LB
2 Hockey Stick [Al)fiE 7 /L& AW CHH
3 /N T IREREEZ WL TEE

(4) MAEREELNEIME L DR

AHAETIE, MPERERE LN ERE S OHEMCBREEER L, AE2E%
JOFE S 72\ WM SRR BE IR Y 3 D 8RB B E A~ DO B WA FTRED R 21T - 7o, et
DREGE &L Ip o TR0 . BEtOMEIZLL T LB Th 5,

1970-1980 AR OFT — X ITB W T, MAFERRE L ERE L O
A &E-FOSBIRIE, IRWEBIE ORI E R L, BV E TR ORFICIER
M ERT E@E ST (US EPA 1986),

Ryu & (1983) 1%, BREEH 7O OEREDDIRVVKET A AU iR Em
T ORISR 4 4 KON T2 25 4 & RPRICI SRR E & B EUE 2 I E
L7, HER 6-9 BIZICHIE Uz R R SRR O FEEIL 9.6 ng/dL (FEHE(R
7= 3.2 pg/dL, #iPH 4-16 pg/dL) . REFLH ERR BE DKM 1T 2.6 pg/dL (#iPH 1.5-6.4
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1 pg/dL) . REFLRFR IR O EIE O FEEMEITA 20 pg/H . ATIRER (T AX
2 ISy 7 AD) OFMERERITK 16-17 pg/ B . A% 196 H O ML N1 7.2
3 +2.7pg/dL, ANTHRER (HEAD) OREBIEIX61+15.4 pg/H, A% 196 H
4 DM FENTRE L 14.4+4.4 pg/dL TH o 72, A% 8196 HE TO AT RELDIE
5 B RERI I P SRR EE OHERS 2 3% 28 12T, BREbK (10 pg/L LLF) XA T5%%
6 WINZ B TWRWNWZ Enb, A% 196 HE TOERE~DOFLIFEHETX S
7 & LTz, ERNERQIKOENEND OREE &L 0.8-1.2 ng/H & HEE Iz, US
8 EPA (1986) (%, Ryu 5 (1983) OF — % % H\W\TILHSHEE ) D ERREA~E
9 A DHRDOETNRAEBR LI, BHLRE0.16 1%, 4% 112-196 HIZEBIT S
10 IR ENRERRE (WX 7 A0 N TR EBEGE) NEiRERE (MAD AT REE
11 B) %#%2F72858108 05— BREREN -0 oM EnREOHENEL 25, 72
12 B, ZOREICHT 28HIEIT 2 BEEIICHIE L < ERENM TN, I
13 5 ORI 2HBEVERH T2 Z ERHRESIN TV D,
14
15 F28 4%8-19 HETHOAIFRERDERBEMPNEEDHTE
| ANTHRBOBEIERE | s (wg/dl) | ATHREOBIUKE | mHsh (ug/dL)
8 H 8.9+3.2
28 H 7 AND 5.842.2
56 H (44 17 pg/ H) 5.1+1.7
84 H 5.4+2.8
M= T
168 O A4, 7'0i2'8 NS 3 eECh 12.1+4.0
196 H (F516 ug/H1) 7.9:2.7 (75 61 ng/H) 14,4544
16 X Ryu s (1983) 7531
17
18 Sherlock & (1982) %, 2=y FF 2 RO T THEDH HEEITHET A
19 otk 31 44 & P I RENIREE & BB K 2 B e R D O ERE & O & X
20 SRR A TR, SRR T 10 pg/dL PLE 40 pg/dL UL R (FPOfE Y 21-25
21 ug/dL OFPHN) . BFHN D OFEIEL 11 4235 16 [0l JECFA (1972) DA
22 BHCE 3 mg/ NG () 429ug/ B) Z@Ei L7z (K 13), MmAeniEE & B iuE
23 EDOMAEISERITHIE LV S HROBRICT ¢ v N5 EME LT,
12
10
KA
>
g 6
4
2
24 143 429 715 1,001 1,287 1,573 (ng/H)

25 % Sherlock et al. (1982) M i55IH
26 H13 MARMEICEFTIRENCDRIEMES M
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Carlisle & Wade (1992) 1%, REKEE (KX, LEE, 9. bk 23
TR B RHMIC W B D 1 L OB D i én 2 HEHI 9 2 HikZ et LT,
ARFZE ClIML ey P EHE e 2. 1. B Xk a2ty (=2 dhen

(ug Pb/kg diet) X#HAE&E (kg diet/H) XE®EH (NE0.16, B 0.04)),
2. BCBIKIZ X Bl enHeE sy (=8B kHEn (ug Pb/L water) X#UK&E (K
EEEL/A) X/KEHK MR 0.16, A 0.04)), 3. HEEOEERIC X 5ifMF
gntteE sy (= LEEFEn (ug Polg) X#EEE (HEEEIE o/H) X BEEEk (b
I20.07. 5 A 0.018)) . 4. W ABRFRIZ X 5 I P EnHEE 4y (= K& T8 (ug Pb/m3)
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10 XWANEH UM 1.92, BN 1.64, K& HE 5 pg/m3 £ Tl 1.52-2.46,
11 BN 1.25-2.14 (USEPA 1986))). 5. THEERTIEZEIC LD MTHHES (=t
12 HEhgn (ug Pblg) X#EfhgE (1 HY7-0 BSEfh R ¢ (1 HXY720 1A
13 B g/m2 X FZJE TS m2)) X EEEH (REEEIT 0.0001 (5 A Ok O E
14 TOTEEE 0.018 [T EWUL /8 WU EE 0.06% / 11% A ENT TR ST
15 W5,))) OS5HEBEZMA TEH L,

16

17 .

14 ((@USEPA (198005 ME7 15k R
19 MmHEEE (ug/dL) = A* + 0.16 x $EHE (ng/H)

20 * Lacey 5 (1985)0#isTixk, HARNZHB T 2REE N LIZIRE, D5 VITRFUINOENEDH S

21 W KRG E I LT-IREEIC L B M ShiRE Td % (Lacey et al. 1985),

22

23 ST @ - @

24 LR = = 0.16 pg/dL/pg Pb/H

25 ® -0

26 Oy 7 A0 NT5RFEEZER LIZ5HA O FHINEEE 16 ng/H

27 @S 7 AD AT RIEAER LA O4E% 196 H o FEIM TSI 7.2 ng/dL,

28 O A Y AT A L34 O VAN EHE 61 pg/ A

29 @OHEANY NLHRBEER L1286 04 % 196 A OF I FENRE 14.4 pg/dL

30 C

31 @®Sherlock © (1982) Dk ADET /L

gg ML PSR (ng/dL) = —1.4 + 3.6XYgEmE: (ug/H)

gg @®Carlisle & Wade (1992) DEF L

36 Mgt (ng/dL) = [E¥hinxEaix etk (ML 0.16, A 0.04)] +
37 CORRA g0 X B BEOKTER UIJE 0.16, FRA 0.04)] + [EHEgn X 35
38 X HEEE MR 0.07. A 0.018)] + [RERF# XMW AEE (NE
39 1.92, AR 1.64)] + [ X B X & E% (0.0001) ]

40 \_ y
41

42

43 IEUBK &7 /L%, BFEED O MR- CHEE R O OREAZHEETHZ LD
44 T 2AHFERNEIRET T L TH Y, SRR T 2 RZMEORE W 7 BE T
45 DA HOWT, figgsORLRIC I 1T 2 $h D /AR CEAE 2 5 812 AL T I $h i
46 BEAHETXALEA L N— AV NETLTHDS (M 14), £7-. HAROEH
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UEnXsiz, oNEFTELOETAABPRBINTHD OO, US EPA
(1986) OHEDEFT L, Sherlock ©» (1982) DRk ANFET /LA, Carlisle &
Wade (1992) OE7 AU L TiL, a0 ENENEICI T & AN EFEMEN LT L
HFFICER SN TR WA, BRE ORI D LEA m ORI BR 7 S vz
HOT, ETNARICHNWLINL TS /NT A—=ZIZEFMT LHBURIZZE ChZ2awn
AREMEDN B D% DMEN B 5, £7-. IEUBK O X 9 ITENEEZ Z &I AN T
WHETATYH, KRNEIBEIZEIT 2 /37 A — X OIRPSCER AN ERBE PSR FE o It
BHE WO LD THD LW =R H D, £/, IEUBKETLDH H —
DORERMHFNEL, WHN TR TOFEBICHIREESNDE W) A THD,

S5, RICET AR @mEEE LThH, BARENIZBWT, 7 ARUTH
oY), BBbK, K&, B, BN ERBHUAN D OREEICEI L T,
FT—=HEDOIXEENKEL, BEESTa v P RAOELNT-T —Z 03720,
Bz X, B D OSREREIZOWT, AU X > THEREICKE 72Tk
BER DN TWD (229, ZOERE L GHESXOBEVREZ LN, ~—7
v M2y FHFATIE, &% 14 M0 THIELTWADA Z & HHIED
FRHENENAERENT LY RERRHENS Z/ETAREENH S Z &, B TR
DOPWNTFIZ L > THEFHEIZR Y N EENDFREMEN S D Z L REFBIZE
BEEREICHEL TS Z L, BROBRVGTREHTAT YIRS Z &
ENBx NI, — . BEFNTIE, iR EN LRV EDEMTH S
Zé, HICKoTRBRENEDERZLREREZ LN, LrL, #AE K
DEWTE T TIIEEIEDORBEZ ERICHIT 5 Z LT T eno T,

Fo. BEEICEENDMBENHEIC L > TR D720, ShERE 2 HLICE
HINTEBEERNOOFGRIZBEALTCHL B LT —XI3B o Ty, f
5 (2006) B~—4 >y bRy NERICE DT —FEEZHWTHEE L7z 0-6
EO/NROFRGRIF, 13 8.9%, Afh 82%. AEIK 9.2% TH-T-DITxt L,
Aung 5 (2004) MafRESRIC k27— &2 AW THE L72EY 5.1 o/hNEo
FHRIT, T 21.4%, |ENEE 54.4%., BF 22.3%, KK (BA) 1.9% ThH-
oo o T, BB CHABEAROMBESCEREIZEL T -ELET — 203556
TN E WY St b, BT 02 AW TSR O S IR~ T
HZEFREETHD EEZ LN, £, ShERE L MHPRIREORBRIZOWN
THREMTONTWDED, HER T BN A L) -7 (Watanabe et al
1996, #* 29),

UFEDZ e, ZTRETICHBONTWAMENSIT., BFEEZELRITS R
UL ERTRE s D SR B R ICHA R 35 2 L IIREETH D Ll Sz,
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&29 BXRICEITLEYHS - DMIEBME & MPfriREEDRER

£ & AEHE SNMERE it e 3

A
T

SAESE - 1979-1983 &£

5 P BAEMRN 19 HFr
FEE  RALME 484 A
T : 46.8+9.6 &%
Watanabe et al. AR 2R

(1996) FEE - 1991-1994 &

& Fr: BRERN 19 A
NEE ALK 467 B
F B 53.5+10.75%
B K2R

32.2 ug/H 3.39 pg/dL
(BT FEME) 5% 293 4D
BATEH{E

7.1 ug/H 2.32 pg/dL
(G AITEHE) 515 375 &M
M E

FHE S : 2000-2003 £
& P EEE 23 MR
Aung et al. (2004) HNEE INR 334 4.8 ug/B
F B FH5.1E
B K IERE

HEE - 1970 FEREBE

% Fr: BAREWRW 10 MO
EHBEFRUVKE

] N7 25 38 i L A A ARy Al

WFFEAT (2000, 2009) | &4 - 1998 & LIE

& T BAREMN 10 hETO#E
EREFREVKRE

A= -y Ay

100 pg/B AL

20-40 pg/H

3.

NAYRGTGNL—T
1% 2 -8 WO /NEROTELE 21T 28 OWRIRITHR 40% T, AN & Hlg L
T 34 5@\, BICEME L2 Sh DAY NI 17-27 4F & B < RS0
AN OB RN MR ~EIT SN D, RHAM IR 2 25 50 1 Zmil L,
MAHFIZ bW I 5720 G R OFLIE OB ) & O 2R gz I R
ETe D, BRI TS ORI, INBEREDNIGZE RS H D b, MRAMBIFI A3 R T
BB EMD, TR ~DEBELZTROoTWEEZ BND, il DEHE
TIE, 10 pg/dL LA FORWIILAFERRE CTH-> TH/NED IQ NME T2 Z & 2R
BT 2MENEL L HY ., NROMITKT HEZEIZIEFICEWEE L LND,
L7=mo> T, ARETIE BIEEONEEZ ALY 2T TN—TINWEST D &
E BT, IBIRMSCHLIRM OMIBEIR L LT, ifhm. B oktt, BI2ixshos
~OZERMELOVE IR D OBITEEBE L T 4R TR el fE O Ltz B8V T
H BIREOVNE ERIEEDOR NN METCHL EZEZLND I Enn, N YRS
TN—TIIMz2 B e Uiz, ZHICX Y, MR ATRE 22 4R ln)E D o B,
INA VAT TN—TITEFND,
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DN =

© 00 3 O U~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

4. #E

HESEE RIT S 72 AL
NA Y RY T T 4 pg/dL DL F

fal. /NIE3s hm, $RFL T Ok
SRR AT RE 70 4 i 0D 2ok

NAYVRAT TN—T %R — RO 10 pg/dL LA F

FRAL
SO ERET, PN ERANTEZENRE S ERY | BHONED 1Q K
TEDOMRATEN R ZE~DORENEN P EEEICB W TAS RO LN
TW5D, —J7, A TIE, $MEEE DEFHENEL S HRESNTE Y, 1M
TR - IR, MR, BIR, EHEA~ORENLSRBD LN TN D,
ABIOWHE TIL N E AN Z X L CTHERELZ LT S 20 i EniE
BE LTz, /NETIE, 2dh— NIFZE L OHRERIOAFIE C il R Eni i & 1Q &
DR E TR ZoDOWENS , AFEREL LT I 2 VISR 4 pg/dL
DIFEEXH L, £70, AT, R 2 RS CALE S, BMD
E BB &R RO BMDL & v, AEREL MIE S 20 P eniE
£ 10 pg/dL LA F &8 & H L7,

XI. FEHORUVSERDRE

ARHETIEL, MRER~DOFEL M & O &-RIGBERZ R FE 0T
— X ICER L, AEZEE LTS WM SHEELE LT N VAT TL—TT
4 pg/dL LAF, AT 10 pg/dL LAF ERRE LTz, RO L0 IEFEDHAIC
BT HIMAEIREIL, 26 DA ERZEZ LT I Wl ERIRE & TRy L
NIRRT TED | BN ORERICOWTIE, I RI UL, AF UKD X
I EDEFGEERLAE L TEWE WO HEILA DRI > T2,

Kaji (2007) 23/hJE 290 N (4E#p&iPH 0-15 #%) ZxfRICHRTZT —X
(2004-2005 4F) TiX, MAEnHE O T IfEAS 1.4 pg/dL (FiPH 0.19-7.7 ug/dL,
PEHE(R 72 0.85 ng/dL) Tho7= (X 15), F/=, il S (2010) NHAD 8 4L
EFR OB N2t 1,420 4 (RAFEEIFE 44.4 %, #iPH 20-81 %) & K5
N7z 7— % (2002-2008 ) TIE, L FEEIfEAS 1.58 pg/dL (#il#H 0.48-10.5 pg/dL,
MTEYERZ 1.51) Tho7m (K16), ZNHDT—X Dk ihbE, NAY
AT T N—TToh /NI T, MHERIERE 4 pg/dL 28 % 5 F D ETAET

3 AR T AR O WA REIE AN, A% 28 AR O EAH/ER, 0L ERLIL, INERAERTE TR, INFEL
e e, AR ECE/ R EERSND,
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Do MPHBEIEBHLLTNEDOTHY, 4pg/dL LW HEIZH ETHET
OO, FTREZRIR Y ML P ERIREE DS 4 pg/dL 2B LR2WE D IZ$ 5 2 ENEHET
b5,

100

MSO

0 05 1 15 2 25 3 35 4 45 5
e $RE E (ug/dL)

X Kaji (2007) O#ER%ED &ICHEL (2006) HMERK
®15 /NROMmMAPEMREDT (EXMRE)

2% ——————
200F ] -
175 I
150

5125

100 | ' -
75
50
25

O ™ | o e o | 1 | e 1 |
o 1t 2 3 4 5 6 7 8 9 10 11 12
mepsniRE (ug/dl)

)
1

)
1

)
1

)
1

)
1

)
1

X BES (2010) h SRR
B16 pADMAERRESf

ML ERTEEE D SR EA~DEHIZ O T, 2N E TELL OETF LR DIRE S
NTNDEHOD ShDOENEIREIZE 1T D ARHEFERMENLT L+ EBE STy
RN E WD RS, BREE P OSSN LB @ W RIS BRR Stz 72, T L
HITHWVWOEN TWDENRT A= RN T LHBRIZE SR WAREERH D &
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STEMERH D, o, KNFREEZEZEIZANTWHET L TH, KNEIREIZEY
T 5T A —Z ORPUSCER DS BREL F OB E D L m W O b O TH 5 &
WO MRS D, £z, BT VKB S TITIC KL E 2 Y, ek, K&, +
B SN ERBR D OIREEICEI L T, HAREWNIZEB W TCEIRF R Ta v
T AOBTONTZT — 2R T —FBDIELOERRENE WD RENH
ST, ZOD, TTARE HOTOM A ERRE D S S EEE~D LW X R #C
boHEEZLNT, A%, BREIZBW T, FEROSRBESCERE, 2N b0
TNV HERICEATH T — X E2ZEH L T 2 ERXNETH D,

LEDZ &b AR Tl A epiRiE &R0 X 2888 HE & O &K
JINBRE R T T — MR TH DD SO EREIZHE T 5 Z & 1R
ThDH LML, AEEEL KT S 2V EEEORE L b - TE RO
L7,

A% PSR EE ) DI EE OB BT 2 H - 2 AN ERE S G581
I, THAEREOREZ BT 5,
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AChE 7EFILA) T RTT—FE
ADHD FERMGZHHERES
ALA-D §-TI/LIT B KEESR
ATSDR KXEEEVE - FREHEE
BAS HEE 4R E (British Ability Scales)
BDNF i B R IR R ER T

BEI EYEHIREIEE

BMD ROFI—IF—R

BMDL BMD O 95 %{S%E T RIE
BMR EFEEmE

BPb e EaEE

BSID RA)—FHREZERE
CcDC KEEREBFHE2—

CONTAM /312 JL

T—RFz—UIZBITRELEMENRIL

DRL

BERGERSERIEXTD1—IL

DSM FEHEZOZHEMIT~T=2TIL
GCI LARRIERENIES
GEMS HIKIRIEBEE=—2U TV RT L
GFR REK AR IBE
HPA AR TER-IN T EAR-BIT
HPG AR T E8B-HX T EAR-THAR
HPRT tﬂ-i’##*/a:—y-’7“7:*/7!-\;(#-\')#-‘(:/»#5‘/
ARI7x5—+
IARC EFSHY A T 2 4 RS
— Integrated Exposure Uptake Biokinetic £ JL
IEUBK =)L (REEIAH DA B ANBEET L)
IPCS Eff L EME R EMETE
IQ HeEete#
ISO E R E R
JECFA FAO/WHO ERIBMmANYEMRRE
K-TEA AIIREEREERE
LOAEL m/NEEE
LOD BRHER
LOQ EEMRF
MAO E/TIVEIEER
MDI FERERE
NAG N-7tFIL- B-D-YI)LaYI=4—+
NCV R EEIRE
ND EETRUT
NHANES KEERBEXERE
NMDA N-AFJL-D-F R/NSX B
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