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Io.

. . EEMEN
&5 82, jt#Eit s Pb, R 207.2, 14 (4B) &, [FfZfA (208Pb (51
~53%). 206Pb (23.5~27%). 207Pb (20.5~23%). 204Pb (1.35~1.5%)). %
FE 11.84g/em3 (20C) , HAHZHRIKEDOZLNPWEE TH 5, BRI T
IERMAEN LR CENE D RE SN D, FRORLA 327C, ¥R 1,751C T
&% (ATSDR 2007, {b5KEFE 2001, F178 5 2006).

MDAEE L Ak

gniE. ACITRT 3000 ENSHEHENTWDIERBETH Y . BlAENMELS . 5
7O INES THDZ &, REICBILEENER SN THEE S NEW &
LT % Z & FEORBEFFOTZOIZRAWVHERH D, AARENOUEG R
1990 AT VVTHI 45 J7 t, 2000 FFICHBWTHRI 20 Tt Efho4)E & b _THIE
HiZZw» (S 2006),

FERR®BE LT, 0. R, FEMMOEm, BREE. ~v ¥ Eh-8b
&), Wk BB S T AFoE, TS T L e T T v s ke =
NI O ZEFNOJFEHC AW BN D, BEEMIIETFHES -7 T ' -
&) ZEICH AW ST, 1960 N FE TO HARIZBWTiE, 7V /180225 B 8l
BV DT F v 7ABE LTINS W=, Zozd, BEhEGERY
AN Ko TREPEBENTE - 1208, 1970 FRENSHEH Y U O AN
HitSh TEZ &0t BETIIRAFHEEITIKRS 2o TWn5, F2,
BRI AKR E LTHOWOREZ E083H D, RE DI T EC, ALAIED
JdpEE O S FEER SV TV D, KEZETIE, o T e L HRBEINEND
BENZ W B AL, BEROFVE & & HITHEOMIZTI & LTHY . SiRoBRIC
o TEAMOJRKD—2 LMo 7,

M. HADRITHRGIF

N DEREE R, R &R OBREE 1L, FAO/WHO & [FI& i =M 5

b e = VIR OEE L UYL EflET 2 BRI TR E N5, R EERDOREFNZ S O I FEMERER - M
RSN 72 ER B 0 | B - kT BHREOMEIE CEMCEHOMAMNE?RD bR T D28, T4 TIEER
FEA2EE LT CaZn R/ EOIMARER A SN TS,

AFIVEE(CHy), =FH (CoHs) R EDT X NEE I~4 HiES Lot o, 7 h 7 =F L ((C2Hs)4Pb ;
WrF L) 7 b7 AF L8 ((CHs)4Pb ; WA FILER) 2 ST 2 ENE, TATUENTIEGAHET, RO BEWIEE (7]
RIE) T, 2O TET v F/ v 7 FlE L THBIEABBHIRM STV, FHTT b T = F U3l KGR DA ST
I XA, B IR,

TV DDy ) A —RNICEBT D R KOG L 0 ETHEBEOBF D VR T D 2 & 2B
T 270147 Z AlOEW (BRAEKICE KR LTEROROIEFEEEDEN) Y ) EHRASEZLO,

HEVEBEH H AICE TN EMEAMIC XD REKIGRNHE L 72> T, BUETIEZ L OETH YV U U ~OUPMMBREEIE STy
%, BARTIE, 1969 FELIFED & ATHER D H EHHNC L > THEBBEAREBI~O T VR VOB Y S i 2 & IThh
F O, HEMEEER L DITEIRESIC L > CT1976 2 AEMESNODOLX 2T =0 U U b, 1987 FEI2 7L T
HIV Y NAF TV YY) BEEEMEIN T, R TP THBIERE O EEMEEMEIER S TN 5,
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=ik (JECFA) 238r0 PTWIs & L Ca%E L 7= 26ug/kg (REAH O 1/2~1/10 LT
<, PTWI L DO~—T 03N Evn, R REME (WHO) Tl 1986 4
IZE S HOR ORI AT 5 & 5 IC#E Lc, E£72. 2004 4£12/X FAO/WHO
HREmPIEEZES (Codex) 7D [RAOEFHTHYHP 1L K ORIEAGIZ B 51T78)
HE) NI,

AARIZEBNTHEHOFEMEITE S 260N TERH Y, 15 33 (1900) FI2ik
B 15 5 [IEHE MO SEGRFIZBI3 2 58 A&, e
B LR Cas EOShE A BOMBIN Th T, Tk, $hix, BiafEiLEoH
TIAEFICHS S, RO EERNGWEDO—D>TH D,

TR D B TIERBI OMEIZOWT, R 1ICE & HTZ, 2007 FI2HEEO
TSR S AL, BAZEE N H EREUL L7 Z &0, KE A —D—03KE D
RRIMEL X DIV BENCE EN L HEREB S B2 O B EEIL - 258K
572 EOFEMEPHRN TR - 7o, BAEZEIHEIL. ZNDOFMEL E SITIZEMS
BRI T DERICIR 2 HIAS EEVEZ LB L, [EFEEERS Th 5 ISOsHIME % 3
IZE M AEEO— R EEZTT o7,

&1 BERDORITRE

= EH BE#EfE
BREER B, MNYMEORIEELE
1. BREEEE OFEAVL & PR P EPSY BOHNADE 1. 0mg/ke
WEIL RES
@ESNAZS HOHDADIER. YA, :5. Omg/kg
BA%L
2. FRERAIK OS> #itk
B L TRERE S,
@BER%

EIRERFIKDEK - 0. 1mg/L LLF
SRIINIAF—F—FEDREK : 0.05mg/L LATF
3. BRmAMY BRMPDORDHRE - 1~40ug/s UT ErFELITEERRE)
4. BE -BRAENEIZ | OBEFIBRIIZOEENEIYRLNDEIBZTNDHH1E
NODEHMBB—BD | ETHoTIEESAEL,
g QA YFAHARX 0. 1%LTF
QBE - ARAKOHE - BERALE : 0. 1%UT
@DHRE - ABREAEOHE - BERANVS 0. 1%LUT
5. BE-ABAVEN(FIC | DHSRE., BHEBEXIIHRHAOYE|E
N DM ERRE BHEER (4%EEE. BiR 24 BREKNE)
< RE<2.50m: 8ug/em? LITF (RO 05| E MR
EARE  1yg/cm UT)
- S22 5cm OMBRAERABRELUNDED
(H 5 R &) RE<600ml : 1.5 pg/ml LLF
BE<3L  :0.75ug/m LT
“NE=3L 0.5 pug/m LT
F8 # 2/ &) Z=<1.1L :2  ug/m LUTF
"E<IL 1 upg/mUT

5 WIEIZOEEEE (Provisional Tolerable Weekly Intake) & (3. HEES DR ORI ZHIMLIZHRS LT, AR—EJEIC
DI VERLTHEREICHT 2 HEREERGFEN VL HrEn s AEs, KE 1kg 4720, 232 1AM Y=Y 0BG L
LTRRLIEBBEDOZ L TH D,

6 EREHEriHE (International Organization for Standardization) OB&FR, ISO ZER D EF &4 < TENTF O E B RS
HEHIS 2 RET D72 DI ST IEEFNEN, RBIEAA AV 23 —7 REHIL 157 ZET, AARNSIIH AR THEEAE
FAE (JISC) MM,
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“NE=3L 0.5 pug/m LT
(Fromo5|E) BE<3L :0.8 pg/ml LT
RE23L 1 pg/emUT
- EE22 bem DINEAGRIERARE
HS R -BHER :0.5 ug/m LT

Rooo5E (RE<3L) :0.4 pg/m AT
HRooo5E(RE23L) 1 pg/omLUT

Q@ G EESRE - RHRBLE
- MEEER  100ug/g LT
REEER Tug/ml LT (E2ERER - 4%EBFEE 60 X
[& 95°C30 47)
Q@ —fATLBIZEE - AB/aL
- MERER - 100ug/g LT
AR Tug/ml UT (E€EHER : 4%EFE 60 X
& 95°C30 43)
@I LHIFFFE
- MERER  0ug/g LT
REEER  Tue/ml UT (ELERER : 49%EFEE 60 X
[& 95°C30 47)
O &REE
AHEER - 0.4pg/ml LT (JKXIK0.5%%9 T F% 60
X% 95°C30 43)

6. BLL v DRBELE

D52Lis. UMK, JLHEBLOARY, BE KRUE
LEZLRIERYIFLUEERET HHHZRNT
HEIh=E8%5  1ug/ml UT (ELEHRER : /K 40°C
30 43)

Q@ILEBLPAY
- MERER  0ug/g LT
R Tug/ml UT (ES€EHER - 4%EFES 60 X

[& 95°C30 %)

QEERUVUEBHT VY —ItE

C AHEER  0ug/g LI
0.07mol/L 1§f, 37°CT 1hikE 5. 1h#E
(EBENAVET Y Y1) —IL 2h &)

BoREDREICEHT AR

K& KEKEEE 0.01mg/L LLF
REERE KEFAICHEDLIREEE | 0.0lmg/L UTF
TEFEICHEOIREEE | 0.0lmg/L T (BRED
(EH=5%1E 600mg/kg)
REEEMIEE | (EUVEHHE%E 10~30mg/m?® (MERDIEFEICL>TEL D)
KEFEBLLZE | BEICEDIEEWEIZD | 0.1mg/L
WTOHEEE
TKEE BEICERDLLIEEMWEICD | 0.1mg/L
WTOHHE%E
TEBENEE | FREREEEYE 0.01mg/L
BELENEORE~DHHENIRERVE | £—EIZIEE

V. REDDH M. B8
gnid, HUBROHIE I EET D7, ARNEB R OPEHIELISMC b, BA D

JE b, BUC &2 BRI OlE, KILOWELKEIZ L - TREFRICHH SN, 2
O RINHEROPEH &1L, ARNEBIHROPEH &I T/haneEEZx 615
(Merian et al. 2004)

T PR 34E 8 H 23 ABRET AR 46 5 (SE AL 20 B 46) OfFHRIC L 0 BUE,

7
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1.

PN )

REFICHEH SN\ O bA I, FiThirigs LTHFEL, BEIB LD
PEB ORI T D2ILEIC L > TRAF N OERESN D, Mk (2K )1FrkL
PE>2um) 1L, HEAYF TSR T 205, MR 71X, K& & & B s
EIHL D RIRD 0.55um PR DRI 13, 64 KFfEILL b 221 2 %107 L | 1,600km
LEbEiEINDZ ENHEIN TS (Pirrone et al. 1995, Milford &
Davidson 1985,1987. Pilgrim & Hughes 1994) , #385-CK BT 2> H K& P~
P S AR 1-i%. EIZ8h-fiE{bE% (PbSOs., PbO-PbSO4, PbS) TH D

(US EPA 1986) .,

HARSE 16 HMICKE SN TV AERKKAMERDE=4% I 712 L H KK
FERRE DT — X B IO BIGERSMB I T =XV v 7 OT— % % [
W, BAREEIZE T 2 KA T EHIRE O R EIEOHER 2 X 1 1I2/Ek Lz (F
P35 2006), KEFEMEEIL, @ENSIFEITHT TR L, 1975 4En 5
1980 A& H T 0T TORIMARIBANE, 1975 FE DA Y U i I HH D 5228
MRENEEBZLND, £7o, 1996 FLIREDO K ERTREE ORUME I, BEH
FERRIZERE STV D PEN ABRELEE O UGB L 2 BEDLE FEFT NS DK
SEEHENRELSED Lz 0 ons (hs 2006),

1 BARZEICHE T 2K RRED R FIHEDHS

160 |
150

140 IA
130 ﬁ

120
110 Lt \\

100

90 \
80
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40
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20
10

R EREDEFTEHE (ng/m®)

1975 1980 1985 1990 1995 2000
AEFE

¥ HEE S (2006) A 551
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2. tESDOH

THEFOMIL, BRI AE T D0 ALEMDIKIZEREFIZEAR S LT
B D0 5D WITTEAY & ZEBRAHKEBIERSX L — N AR LT
T4, ZNLDOBREEDE VL., Fuk BT HED pH. Tk, Rifk. AR
Ve, oo o R ERRGERDIE(E, A A v Ztifedls L O HER O &%
KD HDTHD (NSF 1977, Reddy et al. 1995), HHEF DD KER/T L,
TE IR < ARFF &L, DR BN RO T KIZEE S5 (US EPA 1986,
NSF 1977), #rid. it v b, 8 Wb~ o, HEAEY L HFESH
FIMEFERICHEAS TE D (Reed et al. 1995), %, HEETOAEEMIZHHE < K
BFEINDT2H, T (HEKICHER LTREBE TOH T RK~OFE) 13T e A L
T HRWA, SAE L R R BEIND Z LT, REKICEBEIT 5 ATHE
PN 5, HEWEREDZ U pH6-8 O HEOBEAITIE, SNIREMED A6
KEE L, [FC pH THAMME BNV 7220 Tk g binslik 2 k4
L0, REEA F R0V VA T LM A AT 5D, pH4-6 O LEDOLE
(ZVE, ARESR SR DN AR L | TR~V A £ 5 ATRetE 4 U % (US EPA
1986),

FEMZ K D SR DELY AT AR B DRI & K06 OREMZR A~ DILAE D 2
ODTOEAND D, L, NAMEOBEREZ AR L, fix oA 42 LR
AL L C 4 & ECHE ST DN B D 72D AR D OWIEE TRV & &
ZoNTW5, BRICAEWRA SN HEFR ORI, A A4 2#ibE, pH,
HrsmE, LS EE. mINLE BB BAIOME . EORFICKFET S
(ATSDR 2005).

1999 FFREICIHEREE T2 [ 5 A &2 B MR A 12 X0 2E 10 Hfd
7t 193 #HA O TEF OMREEZRE LIERICL D &, — K TEh ohE
FERAEIMEIT 18.2pglg, BEEER AL 2.2 Thol Sl (FlES
2006), (W) B AR T-HEH (19840 M IEFYKH, . ARAkHHECTHRIE L7 R
HETEPORREZR 2 17T, — TP OSIRE&EE 13.2ug/g & I
095 &, FBRENETEDOORETH 7= (HH 5 2006), 728, FEXHLIR
AT VG AR G o & —2 21 HAIC B AR D 138 THEL L 7= HER L F2 (X
(BREUEE 10km2 (2 13UED 12X 25 &, IHELLB A CIXsniR S L TF
<, W 6,064 ng/g IZET LS Tnd (55 2004),



—

© 00 3 O Ot b=~ W N

W W W W W W N DNDNDNDDDNDDDDDDDNDDNDDND - H = = =2 = =
QU W N H O O 010 Ut WNHO O© WO U i wWwhH+= O

&2 ERAMFLEDPORERE

KELTIE 231 19.9 15.9
L iE 166 14.8 13.3
HFEMLiE 236 16.4 14.0
&t 633 17.1 14.5

1) A TIEER 0~15cm. FMHTIE 0~10cm
2) MR T4 30~60cm DS HLIFELRER 15cm

X EER(2001) 5 5IA

3. Kk - EEFRD

i, REFET., Wi, oWk zm U cEREARTICHH SN D, FEK
FCODOIEMEITKD pH LIEFROEEICKAFT 5 (US EPA 1986) . $h1%
IKHTREA A OKBRLIA 42| IREEA A2 | il A A B LN VA 4 )
&Kl %@i@m%% TR L TR 5720 158 A EDOREK EHITFKIZ
BV THEATRE &Viﬁw(Mmmweuﬂl%% FAKRFOERIE, 22720
@ﬂAﬂT@$®h ECHIEL TS B2 O BRI & L THIET D8h &
FAFHE & U CTHAET D8r 0 tix, HEIROWITO 4 : 1 b dikow)II T o
27 : 1 £TELT S (Getz et al. 1977)

(M) ESLERBEFIEATEREIE S v Z — (2005) 2345 L T 5 2 E T HS
DAIIKIBUT IS 1T B8R ORIERE R (1999~2000 FFEED 3 F[H) 1%, 2L A
EOHIET 0.006mg/L, HIEMEEIZKT 2EOMMEIE 10%R2E, BIEOKE
FUE 0.001mg/L 2 2 S OEEIX, WTHOFEEIZEBNTS 1%L T & {E
MW Toholz (FEs 2006),

EMZHTZESE

FYBRER K TR 2 RN B E DG 24 FE R Rk X & C b i P EnyR oA
o7 L) Lilley et al. (1988) D525 | #R A NG TR | X 2 7o MR ER AR IS C
RN EEZ L WARRTR K O DRI DWW CREE T 5,

ﬂ:75>

. RARSE

YN S A e Nl #ﬁbt@ﬁ%# AR K o THRIZER D A E 4, i
HA~BE L CTIRNZIEER T 5, WABRTE I, ShRBEAT-CHEM TR BT 5 1E
¥\%%€@%ﬂ%ﬁﬂ%&5¢¥\A/&HfW%ﬁ&®%@fﬁﬁ%@%%
iR & T3, BEhE, 2 BRGNS O T A7 EO—RBREN G DREENH 5,

HiPE 5(2006) 1%, 1999~2003 D H RKAEFEIZEIT 2 KA ERREDE =4V
Y REME OR) ESLAEEE - REMTET LY () BB iR B (2005)
D/NER N OHREED G| fEFimigEi s (e hrm - v Ialb—

10



1 a8 ZHWTO~6 o/ EANDORAREREZHETE LT, TOMEE
2 # 31T L. /MR (0~6 REIR DY) & BN DWW ARREE S DO RESR /3 AT & bhigg L
3 2H0EX 21T, 2o, NEDOHFBEANLY HIEEY - OREEN
4 %2 < NROFTHERPMEVIE EBRBEEDIZVEA A R o (B S 2006),
5
6 =3 INREBRADRABRZEDHTEER
- FHiE 5%1E 50%1E 95%1{E
SES L [ng/kg/dayl [ng/kg/dayl [ng/kg/dayl [ng/kg/dayl
0mR 0.021 0.0037 0.015 0.058
1:IR 0.018 0.0033 0.013 0.051
2R 0.018 0.0031 0.012 0.050
3SER 0.016 0.0029 0.012 0.046
4 %R 0.016 0.0028 0.011 0.044
5mR 0.015 0.0027 0.011 0.043
6 %R 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
7 *0~6 kD)
8 X FEE S (2006) 5 3IF
9
10
11 2 INRERADRARZEDHEES
12 0.07
13 w8
14 0,06 _'_ et | | & e e ot e P e ) e YT st e e L AT P Ll 53
O B A
15 FEEND s I e ottt S oo o e i S R i R e o S VR s R Y e T e e R S e
16
17 H—D_DAI
18 o AN e s R s
19 D.Dﬂ _;_ i |
20 a
21 001 L
22 0.00 lJI
23 0.000 0.014 0.028 0.042 0.058
24 i REe heky gl
25 X hEE B (2006) 5 531
26
27 2. BROKRE

8 vIal—arETHIBRICH LT, FOANTKREOELZ A SETHAMELZBITS 2 L T, £ OBRREHRH
WZfES ik, 2Tk, BBEEOLHECMABOBREOEVNEZET 572010, BEPHMEE-CEBEERE (R ERE
SROMRE R E) (20 & 5%, Crystal Ball® 2000 (Decisioneering Inc.) & AWz Er T m « 22 lb— gV &{TH 2 &
T, BBEESAELTHE L, T T hinm - 22— g CORTERIE 10,000 [E E L, 427U v 7 FEICiE,
WSRO AG & — R R O XN EI L, HEXE RS> T, EXBRLOEES TV o T T 57T g 73— -
¥ a—TEERA L,

11
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BEOgRER & LT, HENOLOER, B OFEE, e S OO 35
D,

(1) TEAILDRE

— i EEP ORBEIZOWTIL, 1999 FEOIHREITICL S [EHESEH
PR R A ) ORERD 6 EKE TP OFRTR &M FEAE (2mm LUK OFIFE)
1% 13.2mg/kg Th 7= EREL/T 2000), — 5. Aung 5(2004) DHEIZ LD &
FBN 25 AR D3 8 13 (150pm LA T ORIER) O Shie B EHME T 46.4 mg/kg.
Takaoka ©(2006) DHFIZ L5 &, &N 31 AR O FKE HHEFSRIEE (150um L
TOREE) 1% 55.56 mglkg ThoTe, —MITHAIRWE DILRIEEIZ OV TIL,
RIRND/ NSV ERENE L 2B H D Z ENHMHILTWD, FEERIT/NEE
DOt "N EEAEEERT 2568, b o ERRO/NSWR T EEIT S LB XD
nTWn5

F 7o, BNEF OSRIRE ZRE Lz R 5(2008) O|EIC LiuX, HAROERE
10 fiFOENEOHIRE P I (=&)X 58.5 mg/kg, Aung et al. (2004)
DOWEIZ LI, POV EHE N 21 #FOENEEO ST FEERE L 117
mg/kg ThH o7z,

(2) ﬁuﬂnﬁw‘o@ﬂ%*

BREICBIT DRGNS OMBEZERICHOWTIE, 19774 X W WHOIZ L %
Global Environmental Monitoring System (GEMS : #IEKEREEE =4 U > 7/
AT L) O—B & LT, [ELERESESEANIEET A G i & L
TEMPBEEED h—H VX Ay b AXT 115 (TDSIE) %2 L 58L&
A A EM L T\ D, ZOFETIL, ﬂ$100~180@*’5@ﬁm%aﬂfi BEL
ToRUB 2 8~ 12 AR L. RATG 4. B3R L20fb &Ll Lo RIE R TH
T3

Z OFERERICHES S &ML OsHEIE (ND=0) 100304 OHER % X3
IR T, D OB EIEIT, 1970%1&?&# 1£100pg/ N/ H To > 7273,
Z IR B AP U223, 19984F LIRRITIFIFE20~30pug/ N/ H T—E & 72
STW5, 1997471520074 F 1@10$F‘aﬁo>1i’ﬁ B, 23.9ug/ N H (K
#53.3kg11 C3.1pg/kgiAEAH) TH Y, JECFA Mi%E L7-PTWI25ug/kg{A

[ DHKI12.4% T %5, 20074 T1E32.0pug/ A/H12 ((AHE53.83kg T4.2ug/kg AR/

9 h—HAFAxy bk ZETF (IE(TDS 1) @ RHEIHO R Z/NEESETHA L, SLEICE U TERT 2RI T - J88 L
Teth. T L. B S ILFMEOEEEERELZFEHT 5, JIUCREOHLEMICKIT 2B MEED FHN I EE &%
CAHZEICE0, (L FEMEOEHN R BREEZHET 5, ~—7 v "Ry HFA L IR 5,

10 ZyHrefg o 3k < ERRER (LOQ:limit of quantitation) (ZHl7-72 VMRS, 26 OMEIZER FRILT (ND : Not
detected) & LTS 5D, SHHERMN ND & 2ol B{A O3 L LT, ND=0 & ND=1/2L0Q ® 2 fE¥iD J5 LA
»5,

1 SERE 10 4R B FRE 12 4R O FE B HA TS < BAAN DR (428 53.3kg, /INR Y 15.8kg, iR %) 55.6kg) .

12 GEMS TiEYERE OREME 2R T HE81213, ND TIERWT — 2 B0 60% L L 554, ND 07— %
1/2LOD (limit of detection : BHHIER) & LCEHE % = & 2585 LT\ 5, ND=1/2LOD & L CEF i 44 . 39.7ug/
NH (K 53.3kg T 5.2uglkg (KH/H) L7225,

12



© 00 3 O Ot i W N =

O D MM NN NDNIDNILDLDH R H 2 H = o o
© 0 T TR WN RO W©W-1® U WM R O

K3 BahoDmEREDHTE
(ng A/B)

W) LRGEVME SR L TV B,
Huf: (39.7ug/ A/H(ND=1/2LOD)) DOEIA Z M4 RS, KIHA1.4%, Mgk -
WEHESE11.0%, FI0$H9.3%., MEAFEHB8.0%, FL -
EWE A B2 R T REE DR AR A

K11.7%., # OB -
FBN5.1% M O - Ji%E4.5% TH - 7=, FFIZ

%j/lfﬁ— 2 TOEMIZ

2007) .

110
100
90
80
70
60
50
40
30
20
10
0

IR A L TWBD, KDOERDNE OO ITEEENZ WD
CICERT LD TH Y GHAENFIZE VDT TIZRY, Zus 0 MFEDE
AT BEIVESOEFHEMMICHI-> ThE 0 L LT (HFEHF 2000,

20074E1C

1

h\ "

AL

1980

13 g

K. F—b— T OMIELFHOE

1985

1990 1995

13

2000 2005 (4)

B D4EMTEN D OEE
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32
33
34
35
36

K4 2006 FIZHT5 14 BREMNSONIEREDES

-0, 4.5%

H-FRm,
5.1%

%, 41.4%

RE LT AR,
8.0%

A4, 9.3%

B DR ENZ DN TR, MK ER DN L 7= e [ENFEEEM T OnE
HEEFEMREEZRA4TRT, BIRO h—F NV F ATy NAXT ¢ LHERL T
ERERADE N0, EREHRRBMOFENE L o TWHN, /N, KE,
WAL X, WG (BoX) 1E2NAT D TEE AR BRI OME %2 7R
Lz, 209 H, &Lt (FHo%) TEEMRAL LOMEFREELBRETS
FHENER L ENL, 1ZONAE ) THEAIREOKEELOELMEN & HITE
VMEZ R LT, 728, KEMIZOWTHRBEOSHEHFEEFHE CEo~114
PE) MERESNTWDHN, WAL O27TAFE 264514 TE &R R AR O
AIRE Th-oT- (BMIKES 2008),

WA ORFHROHEIEOH & LT, #53FJECFA(1999) TE L b
HeE MR E 2 R5IR T, HEEE BB EE O FAEIT0.83~24.4ug/kg (K E/
WOHEPHIZH Y, < OETIH2~TugkghEH/ETH-7-, TELT T AT
ml, KETIHED» 72, BBEDO h—FNF ATy NAZT 4 DLEE LT
B EEREIT3.2ugkghEH/BETHY  A—A T VT, =2 ——F K,
Ay z—FT o EIFERUTHoT, T2, KRAE AtOEBREE T 5 &
%< DETHHOITNR2UEREB N ENRSINTZ, ZIUIKRENS - oR/ES
EBENFHOGTNENZ ERTEREHER SN D,

4 UhH DB TERRRULEOME AR 2 BT 2543 47%, &2 0.15mg/kg, FHE (3) 78 0.038mg/kg Th

ST,

14
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K4 ENEREHOREEE

RBAERER (FRI16FE)

o | BB | x2RRkE | CER | RSE | THE | FHE | FHiE
1E4) RE | BRRE | osHm FLE (1) (2) (3)

mg/kg =& DRH | mgkg | mgkg | mgkg | mgkg
* 200 0.02 | 194 97% 6 0.02 | 0.001 0.01
INE 100 0.02 71 71% 29 0.04 | 0.007 0.02
KE 100 0.02 85 85% 15 0.06 | 0.004 0.02
MAL & 40 0.02 34 85% 6 0.02 | 0.003 0.01

sEVE (RDE) 34 0.02 15 44% 19 0.14 0.025
EFWIA 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
[EnuL & 40 0.02 40 | 100% 0 0 0.01
FyrRy 30 0.03 30 | 100% 0 0 0.02
Jowyay— 30 0.03 28 93% 2 0.03 | 0.002 0.02
<& 30 0.03 30 | 100% 0 0 0.02
LaR 31 0.03 30 97% 1 0.03 | 0.001 0.02
F53SNAES 31 0.03 22 71% 9 0.34 0.02 0.04
fE 30 0.02 29 97% 1 0.02 | 0.0007 0.01
f-FhE 40 0.02 40 | 100% 0 0 0.01
EpOY 39 0.02 39 | 100% 0 0 0.01
NESE 50 0.02 50 | 100% 0 0 0.01
Ty 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
TPOVAITA 48 0.03 48 | 100% 0 0 0.02
wsZ 30 0.03 30 | 100% 0 0 0.02
LU=l 40 0.02 38 95% 2 0.02 | 0.001 0.01
YAZ 20 0.02 20 | 100% 0 0 0.01
HMA HNEERDE) 20 0.02 20 | 100% 0 0 0.01
TOHMNA BRREDZE) 35 0.02 34 97% 1 0.02 | 0.0006 0.01
LR 50 0.02 50 | 100% 0 0 0.01
L 50 0.02 50 | 100% 0 0 0.01
RED 50 0.03 50 | 100% 0 0 0.02
nE 32 0.03 32 | 100% 0 0 0.02
40 (REFZL=30) 30 0.03 30 | 100% 0 0 0.02

F) THEXGEMS/Food VR AEICHVDLUTICEYER L=,

a. &L (BFE) ZRCRBISOVTREERARBOSITRUNESTREAD60%ZEEZ TL
f=oEML, UTFICKYFEHE (1) RUFHE (2) 2HEHL

Fi9fE (1) : EERFRBDOREZ 0] £ LTEH

FHE (2)  RHERFRBOREE MRHERF) &L, REBRULAODEERAREDEEZ

EEMRF) & LTHEH

b. SEVE(EAE)ITODVTEHEERFAREDDMRBA LM RBDE0NRBETH 2= &ML,

EERFRBEDREEZ [EERFADL2] L LTFYIE (3) 2HH LT,

X RMOKEH (2008) M 551 A
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© 00 3 O Otk Wi

T = T Sy
Ot = W N +~= O

£5 FHEOEBFHEDMNERERE

e — SR IE TR (u g/kg (RE/H) .
iy KA T
F—=A NI VT 5B 2.63.4 | 12F % 1.6-2.5
(1998) LS 2.4-33 | 12F & 1.7-2.7
2 3.1-5.0
9 A 2.0-5.1
49 | &k 4.2 2F 7.0 95% v —K7 L
6.3 | &Ik 5.6 2F 11.9 95% 94— K& Frie
BFE 2.4 | 20-33 ¥ (70kg) 3.3 1-4 ¥ (20kg) 5.25
E (60kg) 10.1 (16.5kg) 24.4
T4vF UK 1.4
7T UA (60kg) 8.3 2-8 7 (20kg) 19.4
=a—Y—FF B19FLL I 3.3 4-6 F 5.3
(1998) # 25 ULk 2.5 1-3F 6.3
AT NFT B3y 9.9-48.6 | "PULfE — KA
N 6.7-57
AY z—T 2-6
B 2.6
Y[ (1982-91) 3.3
KE # 25-30 ¥ (70kg) | 0.4 6-11 A (10kg) 0.6
# 40-45 ¥ (70kg) | 0.3 2 ¥ (15kg) 1.1
4 70 ¥ (70kg) 0.4 6 ¥ (18kg) 1.4
7 25-45 F(70kg) | 0.4 10 ¥ (22kg) 1.2
5 70 ¥ (70kg) 0.5 14-16 ¥ %c(60kg) | 0.4
14-16 ¥ 5 (70kg) | 0.4
H #<(1997-2006) 3.2 (53.8kg)

T B ECHIEENTH S LTV S D1 1980 A OHIEE
() BTV IR E

> WHO FOOD ADDITIVES SERIES 44 Safety evaluation of certain food additives and contaminants, IPCS
(2000) R UEAFEDFERIE F—2IILEFAL Ty FRE2 T« (EEH. 2006) M™>51H

(3) BREKI D DIEEE

BN S OENRFRIC OV TR, EE LT AV LN TV DHRKE, fiE
X FROZDMOEEMEIN S OIRHNBAERTHDL EEZ LN TS, fnid
DFARETENITE DA T, AT L 5 ORI E A, M TOBRENES
THDHEVIFMEERESZ, BBETIHIHEE CASHEHA SN T2, #
BINDINRH AR R RE L 72 o 7272002, IREARITHRR ORBKEITILEN
WHORNEDOEREEZNE L T 5 HaKEI R 24K 2@ L
A MRS 1989), (WZKEEAMFZEE > 2 —(2000)1%, 1999 412 5K
L 72ffA& TIER 27,000km % X DG KE D RIZFRFL TWD i LT,

15 JKIEKITBAKEIC & o CHBEE ORAE LEEEL T D, BUKENDHKREZR Y 1) Thakte (1) FTik, HEH
(RIEH) DB LIBAOFTAM TH Y | MAREFOMFERIIFEEOARL 2D LD,

16



1 F7-. WHODBHIEK T A T4 v EOEE (WHO 2004) %3215 T,
2 JEA GG 1T, 20024E 12 8h D AKE K D AR I YEZ L E L T0.01lmg/L & E D,
3 20034 H B T LT\ 5D, (fh) B AKEH R BAFE LTV 5 EHFE2ES,000
4 U EDEAGIZBT52E=2 ) TOREMRIZEL D L KL OFEKOEE
5 FEDREEDII%LL EA30.006mg/LEL T (Z D 5 B RS A3 HBRFLL T D
6 ) THY., KEKEEELZBZLEELIEFITENTH- T,
7 W KE R (2001) 23200146 ~T7H 1231110 — X FREMAAKE D 8] —F D
8 AKJ KO T1I0LE L7c#% DK OFIEELZHIE L, shfaKEHERLER DR S
9 45D T N—TIT X5y LTZKEKFERE D54 (£6) ZE Lic, Z OHlE
10 2 52 1 CHUORERIL, SRfaKE 2 L TV D — X FEREIT kT L TRl —F 12K
11 BEH D GASCREEMKEZFE DN T2HE1E, ROy —HEE (K
12 um)@m%&%u%@%b_ﬁﬁfé_&%%ﬁbfwé(ﬁm%mﬁ%
13 2001) .
14
15 Fx6 SRIGKEFEAERMNDKEKFREEDS
mmw ke | mE Eﬁ—%z)aglyjtémg/m 10Liﬁl,7;:i0§10;ﬁ7k[mg/kg]
FAEZER] | #% | 0.01TF 0‘(')5%': 0.05%8 | 0.014F 0‘(')5%': 0.05#2
~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%
%(73 X REEKIESR (2001) 2551
18 (4) BORBEEDHET
19 HFE 5(2006) 1%, HHE &5 K OB K O SR EE 7> & e R im0 Mg & I V5 %
20 HOTNEO R F g K NS T 2R OGRS M2 HEE L, O
21 R TIRL, DR ERANORORERREOMRIAMEHIE LT D% 5 1TR
22 T, £ 3O 2R LT ABRTE & LT, RROBFEEDH D 2HERE SV
23 BETHDL D, ShOFERBERKIIROTHLZ ENRINT, £z,
24 W A% &[RRI \m COFTRRA LD IREYL7-0 OBRTEEN L, NRO
25 HCHAFER MR ME CIREENZVMEA S o (Bl S 2006), B O
26 AIREREONVME (REYS7D) SHERL T, NESAERTIE 2.5 5, 0 AT
27 I 3.5 fFIZE LT,
28 Fo, BOBEEIIHT 5 THE, &, KL DOFERER 81T T,
29 INRE O AIRIZ RS0 5 OB IEDO F LD 80%LL L7200 | BB &
30 & H B R R R ﬁf%é EMHEE STz, BRI D OB OEH 5L, 0 %
31 BEBRNT I0%EE LEMICELTIZIT -ETHDLDICH LT, BENSDE
32 BOFEGE, NRERAT 3~5 FREOKE2ENNR LI, LENSDE
33 BT/ N OREIIC BN TIIK E FRRBREDOEENH D = kﬂﬁéht(ﬁﬁ%
34 2006), WTHICLTH, RRORFIIRAREE LD IZD0ICEL<, R 0%

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

2D ) HLREMDTENEEICEWNZ 00 ShDOE- L RFIIEML TH D,

®1 ROBFEEOHERR

R F{E 5%1E 50%1E 95%1E

[ug/kg/day] [ug/kg/day] [ug/kg/day] [ug/kg/day]
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 %R 1.7 0.88 1.5 3.0
5%R 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 mRDFY

¥ S (2006) A 551

K5 NREBFADBROBEEDHEERSf
0.10 -

009 4+ -eemo [l e e e e e Jj\._fE -
I ottt e e i Sy e i s i e e B ol

O e | b e o e g e e s e s T
A SR 1|1 T s
foos L ___| e e s e e s
&
0.o4 L __ ]
nos L ___ ]

002 -

0.01 7__ﬂ
poo L .0

0.0 0.9 1.8 2.7 3.6
gogaeeky gl
X hFg 5 (2006) H 55 H

Aung et al. (2004) 1%, EHLENO/NE O ERIRETE % 2000~20034F | 2 MR 72 £
BNCHEE LTz, /NENB WD FEEDOENE2IRIKE B2 iR R CIE L, O
237 AT B KR46HR IR 2 BRI L=, 334 OEEEFE (F¥5.1%) b/
R4z s (BRAKEZET) MIRZTHRERINE L, 21 b DMk
HERREZHE L CEMMN D OSEIRELHEH L, KREAPEEEIT RO
F=H VT —F ol L CRARBEELHE L, IRERENEERED
IE i) X, 1302546 (24.8) pg/H., EWNENH11.7 (35.9) pg/

18
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10
11

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

H, A5/ 54.8 (8.9) pg/H, KKHEEKNH0.4 (0.8) pg/H EHEE S, Th
5OEFHMEIZ21.5 (70.4) png/H CTH-o7=, bR O IR EA18.Tkg L INET
D& IS IS < AR R E8.0pg/kg R EAE L FH S, ZOffET

JECFADOPTWI 25ug/kg (R B/l % Tl TNz, S fiic 355 < W R B %

26ug/kgR B/ ThH -7, THBIOENEBHEKOHEBIOKRE W L8 EHR
Sb EHE L7 (Aung et al. 2004)

%8 BOBEBICHTITE. BR. KEANLOEFEERD

TiE B K
xR [%] [%] (%]
0mR 13 81 6.0
1mR 12 78 11
2mR 11 79 10
3mAR 9.9 80 10
4%R 8.0 82 10
5mR 7.3 83 9.4
6B 6.7 83 10
INR 2 8.9 82 9.2
A 2.5 88 9.4

D) BEROERED 50%EZANBEICEHEINSFTEERTHY ., i

BEANCE>TEELDENNELHFREEDLH Do

2) 0~6 mMRDFY

% HEE S (2006) A 551 F

VI. {ANEDRE

1.

IR 4R

Morrow et al. (1980)1%. 203Pb T ~/L L7z b#nk X OUKER{ken 2 225 )
FRYERR 0.2520. 1um ORI & L TR 17 412 5 57 A S8 TN O il #g
ZAbA B UTofER. i OWaE 23 ks Tk 23% & KEE{k#nh Tl 26% Th
o7l L, KRR ORIFTRAI LD &l CHRNITDERITRIN IS D & #H
# L7~ (Morrow et al. 1980) ., US EPA(1986)i%. [FkEDAIZE TlLeh Dk 1-
££ 0.02um O AT 80%. 0,04um T 45%. 0.09um T 30%23iPNIZTEE L7z
FERN O R A ZP NS WIZ ERT FEOUE LA W= DITRIGEN & < 7o
% & L7z (US EPA 1986) . WHO(1995)i%, i A\ TZE& e oMtk &
KITZELR PR DK E I HHI 30~50% & W& L= (WHO 1995)

BT OREZEZO TRABR S L, + % OO AL BRI S
N5 (Ziegler et al. 1978), HILE D O OWILE & 3EEIX, WRFEH OEFIR
e (FFln, BRWRRE, SO LT AOBIURIES) & EIUEO Y LY
Btk CRL YA X, M) 12k v 2 b L, IR/ (A% 2 H~8 %)
TIXER L7281 0F) 40%% (Ziegler et al. 1978) . A Tl 10~15%F2E % %

19
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9% (WHO 1995), % 72 CKEFMHEYE HIW B8 T (ATSDR: Agency for Toxic
Substances and Disease Registry) 1%, A\ DKIEEMESHME A ORIV 3K % 22 15
IRFCIE 20~T70%., B R RE 3% TlE 3~15% Th 5 & i L7z (ATSDR 2005),

il

HERREN 1 TR AL . W E L2 BEAR 72 < [R] CARIN 3 AT 2 7R, WL S v 72 #nl .
F PRI & D4 OIRE PR~ OHEREE e > THoHofi L, RV THRRRE
e & a0 > Tl R SN D (TS 2006)

A7~ & AR NFRR I 80 A s 5 EREHRIIARMERTH O | $hiTFIT~Er =
ErEfa L, N=ZEHOT VA HE BRI R D, FRIRIE T w8 e
BUAMER S %, WAL S 7 hid, Mk, APlse. A, s, B & OVE i 7
DEGIHAR & B ICEE I N D, REOBMRESRI T TIL, BR2545E LB R
& DORNZIIT 28D BLIE, WH ., EFIREBIZH D, OO EnREIL,
—IRBNTIRERFRIE & L CTHWO N D, $hiRiE & T EniRE ORRRIL, —&AIIZ
Rl TH D EBEZ BN TS, (WHO 1996, 2003).

B DOAIRACDIEF REANLCEET D, IV T MK D AR & RIS
INRTIEEICERIC, RATIIERLEEREICEET 5, BROEER T O
N &GRSO MR & DNz Y | ShEtEIicB s L TW5, —ERICE
DA AT L | T & ISR 5720, BHRICEET DeEITEmMmL Tn
<o FERIZ 16 LT O BEDE RO ED 8mg FEE TH 5 DITxf L, 60~70
RO FHMETIL 200mg BETH -7, RERMAITLHEZ AWHBRTIE, FL
WO OSASHHL G L Sz ST D, BRA DR DK 40~T70%, 4T
b DI ER D 9~65%ITHHEKTH 5, IR ORI ERIZHKICI W TIE, A
JRABIZ K> TR B R OShENSHEINT 257290 B BRI DN R ] C oo i
HEREOHEIMZEE L TWb, RHMEEN LB~ BENZ DWW TR, =7
A PZBIT 2B L > THIRIICBATT 2800 T~39%0N RHADH H KT
H5HTENHB LTS (ATSDR 2005),

% < OWFFEITIBN T, HEICER U TRHMR I & JaAR i o O $hil B IRITIESE L
W, D7 LA REICHET 2 &EE Sz (Gershanik et al. 1974,
Zarembski et al. 1983, Lacey et al. 1985, Korpela et al. 1986, Milman et al.
1988, Koren et al. 1990), Z D Z &%, BHAD M HER G 2 @il L CHE IR
IR LS5 Z & 2 BT 5, Rothenberg et al. (1994) 1%, MHARHARM 2 #1HA .
i, IO 3T T D & R ORMAO M AR X, Pt T
ORI T L, %S ERT228, 2 OZRITMEHIR Tl L&) &
% L7- (Rothenberg et al. 1994), HPERZ ICRHAD ML EMREITAEIC LA-T
% &V ) A (Ernhart and Greene 1992) | 4E4RIZIE > THHF OSSN M
1T LT e IR PIZEh F g O FE R 23 B L L7 ER O #H S (Riess and Halm
2007) 3D, v U A &EMWIZERTIE, SAOAAMDE FE D7 DI
2B~ U A~OEIBFTE TN T 5 &9 #5(Draski and Donovick 1989)73
%, WHO(1996, 2003) TiE, nDORE~DOBITIZ, & FTHIRI2EAH
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MZEEZ Y BBIROSIREEITH B MM TRk T 5, W L TR SRR L 1T R o 1
HFERIRFE D 80~100% J‘Eé‘?‘éo A I R R VR R o i A R A & Lol
H&anse L= (WHO 1996, 2003),

Barry(1975)7% 129 fFl OBEROKMM 2 HE L7oFE R A2 RO L 5 IZHE L
TWD, BHERRE TP OME L U &<  BEORWERE TR b RS T,
/NEOIETO 2.2ppm M5 Elin B OIS O 72 H T D 50ppm F T 4F
L BEEICL > TIREITRIAS B LTc, BUHEOREEO TN LML b
WA, NEE B TIZIRIER U ThH o 72, #OAE TIZASLED 0.1ppm
LT 6 KENRD 2ppm £ TTH - 7o, BHEOSRIREE T LML Y 30% &> 7=,
KRR E xRS LB &L b 20 ﬁxuifiﬂzfﬂfﬁ%@f WREE I L 22 o 72,
TRZERC SRR TR A Z 1 T2 B SRS I IR 2 52 1T TV s Bt 2~3
FETSAVANE /¢ ki QL b g N E @# ifoc#oto SH O EILT M T 164.8mg,
T 103.6mg EHEES N, BETITIEE LTE (20 T0%IEEEEOF)

A0 LTz, BEEMRTED H - - B TIIe2F D&Y 566.4 mg T, D 97%
75> 23 A Lz, R TSR DIRIN AT ED 94%H3, /INETIX 73% 03B ITIFETE

710 FEE2RMOMEEITHGHHMR L 0 @m0y, 2R KRE <, ﬁ@ﬁ%ﬁ%ﬁ‘ﬂ%k

WY TR o 7= (Barry 1975, 1981)

. R

RN OISR A A NI EM PRI 2 T T, SO X X7 ERHE
BN TERMN T AR EZER L T, LIZLIEZ O TRIL « 45940 - HEHE S
1% (ATSDR 2005) , #LHE & /NEORE DT o ZWFFEIZ BT, Suglkg/day
UL EDgh 2% T 2 & 2 LT EIE D 32%723 588 L7223, 4pg/kg/day
VI FOEERCIIER L0~ 7= (Ziegler et al. 1978), WHO Tix., ILEhEN
BH B 3~4pglkg/day DR AR L TH M HEMREITIEM L v &35
KT — 2 B Sz (WHO 1996, 2003),

. i

HILE CTRIRE N o Te B o ZEEFICHRE S, WINESh THE
72 Do T en XD H Pk S v s (ATSDR 2005),

Ziegler et al.(1978)1X, —H %72V 0.3~3.0mg DFEEEEE % HEKIZIEE T
16~208 JH [f# 5- S AL fkirg O FndEt 2 38~ B L 728h D 85%LL L3 HEi:
S, 2D HH 90%LL ENFEPICHE S22 L AR, Eio, KRB
B b AN TIEWRIL L7280 D 50~60%IZ I P S, = & 2R
HNE 19 B, BN & Hie U Coh ISRttt B MK < | 2 5 F TOEhNETITRIN L
T28hD 31.7%ZARFFT 52, A TIE 1% Z2 R T 5DHTH o= HiE LI

(Ziegler et al. 1978),

5. £MFHIF R

Rabinowitz et al. (1976)1%. ZEMFNTHE (FEEEEL) Z R AS 75
21
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41279-204pg/H . 1~124H (EAICK W ED) MG L, #ftEics>na
W= RMAVIRHDLZEEHE LI HB1Oa L /N— 8 A ML MK Z ZTe03,
EMEET O LY 1.5~2.2(5%< | 1.7~2.0 mgD & G A, T DEYFNF:
BI85 H ThH o7z, IO X— M AV ME, &G LB X OURTE &
BRI L T\, 20 a R— Ay ME, EE LTE-BETHY . 0.3
~0.9 mgDr & &I, EMFRIEINIFI40B Thotz, £7o, FH2o a3
— A ME BN WEE, FiR, BEE, B2 Ete, B30 8— kA
v MI BHEETHY . AP OSOKRES (200 mg UL E) B2EH, AEWT
A 3R D TR < T104H  (20~30F MY T %) (TR AT,

WORHAE TIX 2 — 2 A= S =3 EIE < | B TIEECEE, i & sk T
DE DAY FHI NI AN T L% 36~40 HTH D, TD7=H, 3~5 [
AN L7288 72 0 A I ORI KB S 3L D, B T O DAY 7/ IR

3K 17~27 F£Th D, BHEOEYFRIRIIL, A XD & aKILDIEFE
&d\coioﬁ>iéﬁ ZREW (WHO 1996, 2003),

Z OflilZ, Hryhorczuk et al. (1985)1%, MEERE ISR+ H DO IEXEF 654, Tifl
HEn O HEM 2 B ) FRICRRET Lo & 2 A, IS OB R L6190 T
HY ., F L — MR GRFO M P ERIREEILTH TP L 7= & 345 L 72 (Hryhorczuk
et al. 1985) , Schutz et al. (1987)i1%. LA D AW Frd-1 X #1129 H i
5.6 TH Y | BHEOAEYFRIERINIT20-30F LV iHW T8 2 2
L7= (Schutz et al. 1987) ., Christoffersson et al. (1986)1%. Bkt ODIEXHE
144 OB O L~LZin vivoD s EXEE (006) EE AW TEIE L., 14
4 DIFEERE 5 B84 & IRIRE %) H2.5MFBIF Lo & 2 A 84 8B THIRE DX
TRRD BV, AWFR R OEEIXTE (FFH3~154F) Thol, FEV
D64 Tlk, SMEEL ZBEN CTHEZ OO 13FEH £ TEM L7z, 661D 9 54T

RO T A A, £ OEYFRERI O E T8 (HiPH 24~ HERRK)
Thole, ZNHLORERNG, BENKTTLLEEBFRHRIFINTTLHZ L, KD
BHSROIRTHRETE LY OFT —Z bR S T2 L0 bl L s S
7z (Christoffersson et al. 1986) .

ek, I ER A TR DFEEE & SAVTRED, B OEM TR E
<, DOXBRENIETE R Z IR EMITHEH R D 720, BRHIR OB
ELTEBEHDWVIIRETTOHRZ AWM ZENKEFEICHML TV D

(Christoffersson et al. 1986, Glenn et al. 2003, Hu et al. 1996, Korrick et
al. 1999, Sanin et al. 2001, Wright et al. 2003, Bellinger et al. 1994,
Herndndez-Avila et al. 2002) ., F£7=. FROFBENOHEE. ki 7-8H)
FOSHEE HHIE STV 5 (Bellinger et al. 1994, McMicheal et al. 1994,
Needleman et al. 1979, Leviton et al. 1993, K4 B 1E7>. 2004) |

VI. & MIEIT5FE 4T

W, A EREREIC L o ORIE L, Wi, fFlaES 2D Z &N,
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2D THRVMETE O A I ITE IR E RE & SEMEEZ 225, #E CIXBIfE -
GEICE Y F D (Cullen et al. 1983)

P (B T DIEZEICIEEF L T2 3 4 0 efid, Wb KIE T 5500
MR, A MR, LR L OB M A AT, 5 B AE, Tl o O 5 RS
Bleisniz, 34 & b/NERMER I, A A SR MER 2 38D X % TI3RRg
OB I8N AL S T, A ERIREE L, 99, 77 (A5 FRHLOAEH]) | 104pg/100ml
VTR bEETH o7, ABRODOLF L — MG X 0 MRS, 2, 7
fEAHER TN T4 B TH 2K L 72 (Shiri et al. 2007) ,

WHO (1996, 2003)Tlix, 2k EOBH S ER E LT, IGHK, K55
IR ZED oI ERIENE, SR, iR ORE X, B, BEE, AR,
FLIBORESA L3 d v | NP E (Tl T E0iR FE A A T 100~200ug/100ml, /AR
T 80~100pg/100ml T Z %5 (WHO 1996, 2003) & L. ATSDR Ti&. #ith
LD AMEMBEETIZT DY 27 R"d 5 (ATSDR 1999 ) & L7,

2. BB

Foa
HHE ., MR BRI 2 52 1 TV D AT A B, MR IS KON R R E 2
B cH 503, BRI T LI LIZIA S TRV, Bk RS2 oo
FERA) 70 A RIERD 2V, mRBRIEZ A 225, AL, ilim., B Rk EEFITE
<72, EFRIEI (late’ syndrome) 13, T Bl &M B P E, MBS 2 FriE s L
EREREOH L2 OFEAZRTHLRIET 5, LIXUIZEMEFRENRIE L
CEMBEHFIEE L TR BALD (Cullen et al. 1983)

(1) #HRER~NDEE
DINE~DEE

a. HRRITHFENRE~DEE

FRIREE DS/ N OMPRATEN PR R 2 2 I3 2 ATEEPR I DWW T ORETX. 1980
FERNSIED 5N TV 5, Bellinger et al. (1987)1%. 1979475 19814EDHIZ
KE~HF 22—y VINARZ RO CAEENT/NR249% 120 T, H
AERE)N B AR 2 F COM), AR X O AR OFRER & FIIERAIEE /1R E D
BAFRIZ DU TRAEHIMRIT 21T o 720 G2 00 /N 2 F A 1 P 09 2 1S X > TR E
it (<3pg/100ml ; 854 ) . FEERE (6-7Tug/100ml ; 884) B LU EIRER: (=
10pg/100ml ; 764:) (ZX5 L7, #IIRE8%nHE /11X, Bayley Scales of Infant
Development (Bayley®%h i %82 RE) DOMental Development Index (H1HE¥
) V., E%6 sy HLER6, A Z L ICHIE ST, FIRFCER AT,
MAERIRE B RE SN, MHPERIEE & FEERZERRE O BMRIL, SRR 7%
FEE L Clalg ot Sz, &Fmm a2 U CEREROMEITMO2REL D 450 |
IRERE & SIRERE S OEIT4.8K 1 > b (95%(5FEIX[H]2.3-7.3) . HIRERE L
R EREDZITB.8R A » ~ (95% 15X H1.3-6.3) TH -7z, HAEZKRO M B
RS & ARER R E ITHHBA LR o 7o, F 7o, T M 8RR FE 23 25ug/100ml
DIN CHRIBICHEE B % IFE T/ REME S R X7z (Bellinger et al. 1987)
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Zof, FICHRTITONIAEO—EH 2 RKIMODERIOIZE L O, ZHLbHD
% < OWFFETIX, ShOMESEIEE & U TR o i ndR & (I i - ende 5 4 &
) ZEHALTWDHR, —HOMIETIZ, BHeh - Mgk e E2HW, H5
WEENLZOFH L TV D56 S H 5, MR TEN RIS ZE L2 JIET D72 DI HW
N7 A NHBIZ—EETIEZRV, —EHOMIETIL, AZOEREMEN (Sanin et
al. 2001) <°#APH (Hernandez-Avila et al. 2002) Z®IZ L T\52, Zhb b
KPNZEZ DT, 7o, o DN IREE - BB MR 2 E L 7o BRI FE DML
BRI A RS AR (RHMA ISP M) 2> B AR b7 - TIRERIE &
BORIFEL 2B LTEE SIThIl TV 5, BE OLE IR, BB 2
B LT R & B A Bl82 UT- IR & DN 2N E N H - T il ek e et
TITOILTWD, 15T, HHMAETTIE, BESHRINDD, [F UmHmIE T
LM OFAE TIL, BEMRIERDB G ON L5505 5 (Bellinger et al. 1991b,
Téllez-Rojo et al. 2006) ., & HIZ, WT NN EHE CIRFEFIE & ERED
MICERBZMHENRO O EMEINTWAEGE, BRFCITRE 1) KRB
L7c, B i niiR BESEIME (2 < IXBATFRIME) % FRts (o iR R FE IR LA
RTH, WA TR & T OfTSEESNTIZIREL TWD 2, BfKE LTI
R TR ERGR LTV DEENREN,

/N DERIGEER DI TEN PRI R A A KT T LT 51980 R D% < D
W A FEAZ L 19904 WIBRIC K [E BR B 0R3& T (US EPA : Environmental Protection
Agency) K EEIREETE L % — (CDC : Centers for Disease Control and
Prevention) (. /NEOMHSHIRE A 10pg/100mlZHE 2 20K > E1E Lz (R
H5.2007) . —h., HAEZO/NEOIMPSRIRE & A TEI PO RIZ 1T
% A& ROSBERICEMEN e & 3585038 5, Chiodo et al. (2004) 1%, #BH
EICELT.5m DT 7 U 1 5% KE AN246 N Z 5t G I HH SRR FE & AP R-ATEN R $E
EEE OHE-ISBERIZOWTHIZE Lo, mHEhRE (AM+ASD (i) ] 13,
5.4+3.3 (1-25) pg/100mlToh -7, Hige, KUSKH, TR -EBFE, MEEIE
DO E LR, 459 BREISZEHT) | 8L 5L TOZRWEFDOLT
g, BN s L7 ANATEI O W T AU DN T S —RRIC IR E & xS L To
RO b, BERE FERICESR ), WIS, SRR - EEH S, T
g, EB OGS O COREBIZOWNT HEREINTZ, 1T A EDFTRIZOWN
T, BBIGEVCARKSEEARO b, BEE RS L 9 2Ikuketk I 522 T
7o T2, SRR 10pg/100ml T 43 L 7= [Elm o #r OfE R1%, 5ug/100ml T
Ty LIzER it ORE R EE B 7o T2, I ERIREE3ug/100ml TH £ < OFF
RCEENRO LN, ZTILHOT —Z b, HAEZO/NEO M SRR & ik
ITEFFRFEEE ORIZ I 2 F&E-ROSBERICBIE v & S, 2007T4RI2F R S
NG S REEDORE R T - 7= (Chiodo et al. 2004, 2007) .

F o NROMBATEN AR ZEICE T 2B OEFHEDRERE A2 T F U &
A LTeMFZRIZ W T AR O/NR O IR EnfRE & A TEN IR EE O T K
7% & ROSBRICEEN 2 W & T 5 R ORI 2S5 T\ 5, Schwartz
(1994) 1%, MHERE & /NEDOIQOBIHE DR S Z MG 572, FEEXMGIT L
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T DA BT TV A& To T, £z KGR TITEE LS EfRAT H 1T - 7=,
ERIREE L /NROIQE ORNTIZTRWAEEIN H 0 | il FERIRFE2310pg/100ml 7> 5
20ug/100ml {2 EFH42% L1IQT2.678 1 > METT 5, FrEDAR 2544 Ficdh
L/NRICZTIQDIETRBZ 2L WO BX LT oA AIT/HA LR T,
SRS L PR 78 = 15ug/100ml D HFHNZ DWW T O ETHLHER N KEL D 2
&P H10pg/100mlNBEE TH 5 &3 5l ThonEE 2 b, FEHi
FERRE DN BIKWIFZEE 2 8T 2 R U v 7 2B b &2 AV TRE L2 R
Tik, M ERIRFE 1pg/100ml F CTRE A2 7~ 7 AT A3 fE b v/ 2> 72 (Schwartz
1994) .

WHO o EE b7 'E 22 451 (IPCS : International Program on Chemical
Safety) (ZHBW\T, $h& 1Q OFEREMEICEIT DAl & 22— NFSE & W7
DFRERN A Z T F U 2 AT L > TRAEBIZEHE S 7z, mim & 24— MIFETIE
AEDEZLIFFENERY T b, A% oS SICBIT A Mg L 6~10
ETCOREDIQ & OREFRARHN Lo H., M EniREE 10ug/100 ml O FF-(Zxf
T 5 IQAK T ONNE I 1T B ] O 2 i $nie B 2 - W72 HEGH 0 5512 2.0
RA b (95%IEHERA : 0.8~3.6) | FFEDFWH D\ T O -1 o én
BEZ AW HEFHOEAIT 2.6 BA v b (95%FHEBER : 1.2~4.0) ThH-o7=,
FBRWTEOMFE TUE 10 RO FEMIE B B CREAM L 7=/ B, o A g i B
10pg/100ml @ _EFi2xt9 2 1Q K FOMEEHEIX, 2.156 KA >~ (95%(E 48
FRAL : 1.2~3.1) LHEESNTZ, ZNOHOMERNL, MHPSHEE L 1Q & DD
WHHABIRAR S HERR S =2y, B & LT, 1Q A v ME T OEHE X H Ofg /3
JENZ & KRG B DOAHERF B L CWAAREMEN S D 2 &, AERERET
DNBIRANIZ A Z TV A BT 5TV IHEBEME S RICHEE S
NH-B-NNSDZ ERENRBITONTWS (WHO 1995),
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B &NREOMRRITEIFRIFE

. ﬂ%?é?ﬁ*%mq]fn FEIER 25 N
R (25/100‘;11) BIEFE FAMEH DHEE
de la Burde and Choate 1972 45% 58 45% EEEEN B IQIEFXREHDRETES
Rummo et al. 1979 4-85% 45.9, 51.2(2F) 4-85% HEEFREELES -] RMERERREET
Bellinger et al. 1984 S M 1.8, 6.5, 14.6(38%) 67 A Bayley Mental Development Index £l 67 AR M A& (EHERIE T
Hawk et al. 1986 3-T#% 22 3-Ti% 1Q H
Schroeder and Hawk 1987 <30~ A 5-47 <30~ A Stanford-Binet 1Q k=l FEIE—#HTIEGWN
Dietrich et al. 1987b 647 A 8.1 647 R Bayley Infant Development Index £l
Ernhart et al. 1987 647 R 10.1 67 A 2i%. 3% Bayley Infant Development Scale BLVER |WERBEICKVED
Fulton et al. 1987 6-9i% 10.4* 6-9% British Ability ScaleZ k=l RRELL . ZEIEBRE
Dietrich et al. 1987a 378 <30 378,658 Bayley Scale " AR mEt A OHEE
Bellinger et al. 1987 gl =10 Bayley Mental Development Scale " HkomatasFHEEEY
McMicheal et al. 1988 2% 4.3.12.8 4% HBEFEE 6l AR E E S R 2
Silva et al. 1988 115% 11.1 115 FRTOMBETE A
Cooney et al. 1989b il 8.1 6-364 8. 3% FEET A IDEBITEIFA McCarthy TR+ =
Cooney et al. 1989a 424 R . 4878 10.1-10.7 5i% HRITERRE 4
Wang et al. 1989 6-147% 18.4, 22.2(28) 6-147% Wechsler 1Q "
Winneke et al. 1990 6.5-9.5/% 5-60 6.5-9.5/% Bender-gestalt test,Vienna Reaction DeviceZ E-] I—Ow/ 8, D HEIRZE : FARIE <. FE5EHE(X0.8%
Dietrich et al 1990 108 8.1 3,678 g:yyclflznl\ﬁiﬁall)?e‘{Erfl?fflfxfx’Bayley | MELESICEE
Ernhart and Greene 1990 3% 16.7 3% SEEENDRE Eid
Bellinger et al. 1991b 244 8 6.8 577 A McCarthy Scale " A M sa & (EHEREE
Greene and Ernhart 1991 647 A 9.6 4% BAR SLVER BT IAER (9.6) AFERMFER (14.2) LG R -AE -BEEARRIGHEBE Y
Dietrich et al. 1991 1% 10 45% Kaufman Assessment Battery % & £l BERERICRE
Bellinger et al. 1992 244 8 6.5 244 8 KISC-R. K-TEA =]
Baghurst et al. 1992 % 7.10., 14, 20(4%%) % 1Q E-]
Leviton et al. 1993 e 1 <4.7->8.4 8i% FELOME (XF) A
Dietrich et al. 1993a 3-607 A 10-16 6.5m% Performance 1Q o]
Dietrich et al. 1993b 6% 10 6% EBRENGE "
Ruff et al. 1993 13-874 A 31.2 13-874 H i"éﬁfﬂfgﬁ;@iﬁiﬁpment Scale 5 FL—HIR SIS EDRENREYHIE
Pocock et al. 1994 2% 9-22(5%%) 25i% 1Q " FERDIBIE MDERIZOVTHEENBELIEH
Wasserman et al. 1994 45% 9.6, 39.9(28) 4% McCarthy Scale General Cognitive Index "
Wasserman et al. 1997 ﬁibﬁﬂﬁigﬁﬁiﬂh ig % Wechsler IQ B hOHEZERDANEEKXR
Lanphear et al. 2000 6-167% 1.9 6-i% ARBDRH N -FBE TR B
Sanin et al. 2001 17 A 6.8 17 A HAROKERM Fi BROBRERPREAOHRFR
Canfield et al. 2003 0-60~ A 7.4 3-5i% 1Q "
Chiodo et al. 2004 7.56% 5.4 7.56% Mg RE-EF. P HF 6l RRfEAL
Chen et al. 2005 2% 20-40 2% 1Q B FL—rEAENRIR
Téllez-Rojo et al. 2006 124 8 4.9 245 A g:‘f’(:f’;p]?n::tk}i?:;t Index, Psychomoter 5 124 BOF AR E(FAERALL
Chiodo et al. 2007 3 =5 3 1Q Ll BRfELL
Jusko et al. 2008 6-72 A 7.2 6-727 A (¢] A IR £ B LIQ & RIS AR R RE %
Wang ot al. 2008 <10 4-128% SEERHAS Bt RS (ADHD) #  [DEDRERLMRRLOMCLPRREAROR

PRI DRTER HT-ATREMEHY
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F7o. BOEOWSRIC X B & I ERIRE A 10ug/100mILL FTH - TH, 3~10
R DOIQER L ADHEENGH D &3 2HENHS (FTHB. 2007) , Canfield et
al. (2003)1%. 146, 12, 18, 24, 36, 48, 60/ H HIZ1724 O/NE DI HEh
T 2 HE L, 31 M V5% RFlZ Stanford-Binet M Intelligence Scale (F1HER FE)
TANEEAL, BEOIQ., FEEREZ DMOIKHKEN T2 FHE L THRERL IO
FRIEET NV ERHTENT LT, 2R T — 2B E06NT/hNE154 £ O fdén
2 (AM+ASD pg/100ml) (I Lifetime Averagel6Cl37.4+4.3ug/100ml, Peak!”
TIE11.1+£7.1pg/100ml, Concurrent!8T[35.8+4.1ug/100ml, Average in
infancy!9Ti7.0+3.8ug/100ml TH > 7, 1QIE89.8+11.4 Th o7z, I HEAIREE
FIQEAEICADHEAER L-, MIEET V&M L7256, &8 mP iR
JED10ug/100ml O EFI12%f L CIQIZ4.6 A > MEF L7 (p<0.01) , A
PATRFEAN10ug/100ml Z A8 2 72 2 E B2V NEOEA K FIZE DIckE W L
EINTz, FEREET VEER LA, PR 1)510ug/100ml (21
M2 L1Q 1374 A > METF L7z, mMHEHEEA10ug/100ml LLFTH - T
LSRR & 3 d D WIIEm O/ NEDIQ & XA DM Z /R L, I HP SRR 2N
EWEE L0 BIERWSEA DTN, —ED M ENEE FFISHT 2IQOE T DR
N K E)vo7- (Canfield et al. 2003)

Lanphear et al.(2005)1%, A% 75> 5 Off#Hc LiX5~10m% £ TOHVIIZEBIT 5
EWIR72 2R — M2 R — R LT OO EEEM 2L S L 721,333 A D
INBNSIRATE T — 2 2 FHWTEHIBET 2 h D2 a7 & i PR D BIR £ 77~
Too ZEOREER. INR OB P ERR L 1 TR K T17.8 pg/100ml, 5~7i%k £ T
129.4pg/100ml~BA U, fe KU P8R 25 10pug/100mlLL F D/ 23244 A
(18%). F AU HERTR AT, 5ug/100mlLL N D/NE2 103N (8%) Th - 7=, A&
TR OMPERIRIE L1IQA 27 & ORICADOHBEBMERA R o, MEHREET
JUCHIL BT FE 732.4~30 pg/100ml~D N & FE OO WNTIQA A b 236.97
[95% (B HEX ] : 4.2~9.4] 92 = L bho 7=, MHERTEFE232.4~10 pg/100ml,
10~20 pg/100ml, 20~30 pg/100mliZFE N> IQARA > F DA 1H, %K~
3.9[95% FHHIX[H : 2.4~5.3], 1.9[95% (5 #HX[H : 1.2~2.6]. 1.1[95%(ZFE X [ :
0.7~1.5] & g S biviz, —EHM O MmO TIX, Rl
JET7.5ug/100mlLL F /N O FIREDAR FIL, Sl HFEnRE7.5ug/100mlLk | (P
fE=0.015) LV HELho7=, KM PHIEET 5ug/100mlLL F o /NEIZ 1T
B — R EREE SR DERIRER T, KRB ERBOHT b Lisim L7 (Lanphear
et al. 2005),

Jusko et al.(2008)1%, 1944 O/NRE A6+ HinH6rE TBEIL, 6, 12, 18,
24, H &3, 4, 5, 6 COMHPERIBELZRE L, 6ORERTY =7 27 —R )
RHAERAEZ HWTHREEZ ST L, — et I NI AT s v 7ET VEHN
TILHERIRE L it (IQ) & DBERZFHIL 2 A, HBDIQ, A—L A
= Aa 7 | MOEBTER) 72 AR T 2 FHEE L 7= 1%, Lifetime Average® I H1$h
FEE20 (CE¥IMHE : 7.2ug/100ml, H9E : 6.2ug/100ml) 13, 7LV A —1IQ

16 6~36 7 H & 6~60 » HDZTNEND Al SFHE Lz hsniE dhi Pk (AUC) 2RV THEE L7 3% & 5 il
BT DI e,

17 3R I3 5 B2 il U CHIE S/ b & O I 8,

18 =z 2 M BRI L7 f P gni g,

196 A & 24 » HOABORNCHE ST — 2 2 HEF5 L7z AUC % IV THEE L7z i P anii e,

20 72 A0 6 7 A Z2FELBIV= 66 # A DA B E TOH % OFHEDERS & ML IR IE & ORIGE 2 <3 i & B,
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(p=0.006) & /X7 4 —< 2 RIQA 2T (p=0.002) & WFEBEREIRZ R LT,
Lifetime Average® I F$1 72 & 5ug/100mIA i /N2 & 5~9.9ug/100ml D -k
T 5 L, 7 A —11Q (91.3vs.86.4, p=0.03) T4.98RA » MEW R =
7 T olo, PeakDIMHERREIOIEMIZE T /L IX, Peak DIl HERTRE & i -
BATEFE A 2.1 ng/100ml~5| X FiF 5 7L 24— 1Q & ORI FHERE (p
=0.003) ZI LN LTz, ZDads— b H6rk/ N oI P N
10pg/100mILL FIZHE W T HHBBICEF 22T 2 LW 9 FEHlZ R L T % (Jusko
et al. 2008) .

Wang et al.(2008)1%. H[ED4~125% DO/NE THEE KM @S (ADHD)
DEEBERE630 AN & [F] C4Fln, MERI, e « BEROHAIIC 722 2 29 12t S ¥ 7okt
FREE630 AL DUV T ADHD & i 145 L/ (BLLs) D BEt% % F4: L7-, ADHD
DY A7 R & BEERREEBIIHRE S BEEZK L Ot~ =2 710
FEHE LS WA R R & 1k & 2 O N EF I L, WEED 12 R
FZEEA L7z, ADHD & BLLs& OBGEMEICOWTIE, A7 IV EKE LY
T A QRRE & T T — 4~ & L CStudent t-testZ H VN CTEEM L 77,
Z D%, ADHDD U 27 HR %2 THlT 7= OICFKMIEZEBEa VAT v 7
BT E AT -T2, T OFER., ADHDEERE & AL & ORIZEBWTBLL s 12
BERBREND T, MOBEmD Y A 7 K %%tk . ADHDEE T REE &
Leie U CHh RN SRR TR & 52 1 TN 2 ATREME S @i o> o 7, Al S ORI O 24812
Ko TSN TN, 25 ORENB/NEDBLLs 23 10g/100mIA i D
BEIZBW TS, ADHDIZSEHOSRRE N H WA ERBRTH L6 L
eV EHAE LTS, (Wang et al. 2008)

LU, [RIRFZEMTARRATENE AR 2 2 0]~ D ER O —2Zi 97, fhoo 3
ROFELEE L dnid e beun e Ef L@t b H 5, Fulton et al. (1987)
X, A3y F 7 RO DU RILEEDE~I%D/NEAE8R4 (Bt ) wxf
G P ERRFE S HE 1B K OV AR I KT TR OV TRRET L7z, i $h o
A L8 3R B 1510.4pg/100ml Th o 72, 5014 DO WWENFEAEES T A FB LD
British Ability Scales (BAS) (2L 2FERAET A hORTEET Lz, abfiZe
FIERERE LTI, T 508 LitZeW33IHH & &I AN T= EBF
OIMT ORISR BE Ot il & BASO RS, FHREAES. FELD RES & ORI
ITAOHERH 0, BIEITERD b o Ttz M EnEEDEEOKE ZIho
FR DREIZ AR T/ S Do 7o ARIRE OFAIRER 13/ N OBET) & BHRIZIRE DA
LB A B 2 T (Fulton et al. 1987) . F£7-. McMicheal et al. (1988)
I, SRS O IR E L TV D R H 19794 ~19824F D I A F 7z /)
IR D455 T ORES) & BREEH R DOSRIREE & OB A it Lz, $RE H o ik
N AR L OMARFO RS, Bl K OVER6, 15, 247 A KULLRE
FAEZ LA/ BN Uz, [RIRFICRER 2 EH2 L, Hx OFEOEFB IO
BREEMIEIRNC DWW CTHESR 2R D70, REBLOMRE, FRERE &/NEomiE (NE
ORENPEH OMcCarthy RFEZFH) ZiHixtg & Uiz, SR TR+
#D0.44pmol/L (9.1pg/100ml) 7> 5 25570 1.03umol/L (21.3pg/100ml: fz 15
iE) OFPHIZH > 7=, 2~k RFIS L OVERL O I Hh SR FE SR ME 13 4785 RF D FNRE %S
= ADOHEZ R Uiz, flix OEIEER % B [E L7 248 BT 2 J VX% )
18R FE 73 1.50pumol/L (31.1ug/100ml) /)2 1%0.50pumol/L (10.4pg/100ml)

2L 6 5 A0 D 6mk4im L CIE Sl b @ ML Shii g,
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DO/NRBIZH LT BMA T NT2HRA > MEETH - 72 (95%1E #8 X [H
0.3-13.2; FHJZX27107.1) . BHEESLFLIEINT OV T B [FEERD KFaAFE O &
Tzo SRIRERICOW T ORBMEIZBIEE S 2o 7o, IR/ N OFRFENHE
EAOMBZRT LG SN DD A OERFZHl#E 5 Z LITREETH Y |
R BIFRIZ DWW TITE E 72 W23k O 5415 (McMicheal et al. 1988)

F 7o PR L AERATEN PRI E SO L OMBITRER E L HICHED L IE
i+ 2#EH H D, Dietrich et al. (1990) 1%, FEVEHAF K OV AL D ERBREE A 1
RATEV PRI R X TR B2 g3 5 72 02976 DUV TR\ EAF5E A2 1T -
7oo MHPESRIREE X, HIAERFRHAM & H AR 2FMIC 4B NE 2 HEE L 72 ik %
SR Uiz, BHAIL., A% 10 B, 34 A B, 14F B, 24 H 0 #hiR E (AM+ASD

(M) pg/100 ml) 138.1+3.6 (27) pg/100 ml, 4.8+3.2 (26) pg/100 ml,
6.2+3.8 (26) pg/100 ml, 15.9+8.2 (56) pg/100 ml, 21.1+11.4 (85) pg/100 ml
THA%UFERICA LR Lz, HARB LOHAE RSO FEhRE & £%3, A
H - 64 A BIZiTH 47z Bayley Mentalis X ("Psychomotor Development Index
T A N ORGE & ITAEICEE L2, ER2UFEH OMRITEIER T A MZIX, i
AR - AR O MFERENSFGEICEE LR 2 LD HAERTOSIREE T
A CToARRATEI R ZEOEN P HARORRIZE > TRV REZ & T 51K
e —E LT,

101 1fn FERTR BE LIS ORI FEAE & /NE OMRATEN PRI L OB # A F &
DIeH, 68T TR [H) LTV,

£ 10 mMApfRELUNDOBEERES/NEOMRTEFMNEE

HERE ., 388
ik REIEIE - HED aAUk
BIEE& TAMER
Bellinger et al. 1994 Bt & b gn 8% FRTORIREITE A |wE R SRR
McMicheal et al. 1994 b 3esfask o) 8% Wechsler IQ £}
Needleman et al. 1979 B e 6-TH Wechsler 1Q, SHEAM | 4
BITE
Leviton et al. 1993 Bt % v o #n 6% PR TORETEN(ZF) "
IERE—35 BHAD Bayley Infant E- . E5=3rBHOBKMm. B
Hu et al. 2006 B 70.7 1278 247 B Iy Gelopment Scale At iEn b iz amAEn
Hernéndez-Avila et al. 2002 BEOEFHR AR FDEERH "

U.S. EPA (2006) 1%, /N ORI TENI PRI E~DREAZ RO X 9 IZFHN L 7=,
FLIRB L OVNE (TIKELT) TOREMH (B, AR, HAER LD %O
M) 12317 2 8RIREE OMRATEN FRIR IZEA~ DB DWW T, B 528 RT 1
V. ShkIe NDSEM], B D REMEFIEN B 72 5% < OFBRICh T > THHE
FEMENRFBO BTN D, FREGRENRE ) 8B L UM O MRRATEI ~DEh D BRI
Z < OZAER T (BEDOE., BLOMEE, BILOFESREFEIIRIER L) 2 L
BTHLHALNTH D, TNHDOREBII AW TH Y | HHEME O VR
IZETHRET D & B2 6D, $riZ X DREDSHEE R I X Otk D% 77
IZHET 5 b ) R T, I SRR EE DY 2~8ug/100ml LA FCTEROH LTV 5,
[FIRER O i FERTE FE XY 1pg/100ml 2>5 10pg/100ml £ CTHIM4 5 &, 7L A7
—IQ AR 6.2RA L METTLHETHINTEHY, ZIUTWNL DO E T Y]
IZFEfE STz 7 DO E 2R — MIEORESITIZE SV THEB STV
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(U.S. EPA 2006),

b. RIEMBRE~DEZE

Landrigan et al. (1976)1%, $h8IBHATITEE I (E T/ NEDOLGA . BBRFTIZITV I
IR EREE TS (=40ug/100ml) CHEEMFHRASEHE XK T Lz, mHéh
TR L EENP MRS E 1T B A 2R LT,

Schwartz et al. (1988)i%. ShHLEHATOUT < IZETe 5~9 B OFFRI AR D 72
/N 202 Bl i H R R EE & RAE B A RRAR G OV TR 21T o 7o, 153
ik D /N 169 44 O 1 HERTE FE 1F 10~ > 80ug/100ml (1 J:ff : 30~39ug/100ml)
FEIE YL i /N 33 4 TliE 10~59ug/100ml (1 9fE : 10~29ug/100 ml) T&H
ST, TNO AT LTEAER, M HEER T2 b7 0T M EREOREE LT
20~30pg/100 ml NHEE S iz,

Erenberg et al. (1974) 1%, /NESHRRRREE 27~ L7z 14 BION, SRR I EkiE
O/ S N (N4 NZERAN) 1Z, IEEARMERD/NRIZ TR Rk b S 2 4
T WAREMEDN B D & i L=,

Schwartz and Otto (1991)1%, 6~19 KD/ 3,454 44 DT — ¥ Z W C i
SRR L TE ) & OBRRA R Lo, IR ®ETH 5 & 500, 1000, 2000,
4000Hz OWF N O JEEE T HRE N BIEN ® £ - 7o, MAERIRED 6ug/100ml
B 18ug/100ml ~ FH3 2% L. iz Lz 4 J8 4T T 2dB ORI L1 0
KRR 6N,

QFEANDEE
a. PIRBERE~NDZE

Tt T % miR SRR CRMEMEE 2 R D 2 LIZL I LM BTN 5, 72D
TEMEEFICA LN L O R miR R IR T PR B I B A 5 %
HZEDRHLMMMZENTWVWS (Mantere et al. 1984, Campara et al. 1984,
Stollery 1996, Hogstedt et al. 1983, Stollery et al. 1989, Stollery et al. 1991) ,
BN O AR SRR IS )T D B DWW T, EEFTRAE 11 ICE & DT,

1975 FELAREICEnESE 2 Bl bn U 7o VESEE (CHEERAGRT. BRE 1. 20 4 £ RITH
AE - FLIE - HUREEERE - TEE ) - AEIZOW TR 21T o 72, 89 4 TR L
3L 10 20 4FERITIE 24, 16, 11 ADOHNBBIN LT, ML Eni O R E
WHIEIX 14~45pug/100ml Th -7, *HREEL S — 7 VELEIESEE - BEITE
(B ThoTo, BAOFHEEAE IXHEE CTIIE S 2o T, FE DRI REECIT
B TH oo BIEEER TIRZ LA ERD LN o 7o, SnEER OTLRF6E &
TR EFERE I X ) O 2 FERNC A BEITIR T Lz, M EhJRE 26.9ug/100ml CTh
E¥EH % 2 BT 5 & Block Design & Santa Ana 7 A b3 2 B3 ENCE D
B KRHGE Ule, $RMEXER O T A N EGEIK T IXEEEE T, 22 DZBIE K Z W A3l
PRIEEE 30pg/100ml ZH X % & B AFRD SRS EE N B E 21T 5 2 & 3
5 TH -7 (Mantere et al. 1984) |

PR R DY DEL A T A B RlORE & R B R KT R B L C Ul SRR BE 2
60ug/100ml (AEWFHIFFRME) 22722 L ORWMEFES 40 4 L JEIREE RS
20 Z4ITHOVWTHRET Lo, MREEMEEH % M P ERIR L 45-60ug/100ml ORF (20 4)
& 35pg/100ml LA FOHE (20 44) 123 HI L7z, @il heniEREIL, o 2 FEIC
HARTODHESFRT A MGEIERS 0 IRERZ L0 2GR 2T, 2D DFEIR,
2 B WA NG 72 Rtk & X BE U 22 o 7o, ERFEATIC LA, Bk
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fEITF & U C— i O FICER L, SRR b L9 ke ORRED

fEEICER T 2REIMENTH - 72, MPEHRRENEWIE ERREITE , Rn

BHFLEZHE LW, TROORFTRIZE Y | BEEEZ BV THRERTEZ 72

B 9 Il TP B I BE oo BB VX BLAE @ 60ug/100ml LR TH D Z ENRENT
(Campara et al. 1984)

K11 BAOHEHIFEEEICHT 28

sk

3Rk (ug/100 m1) NERE FEFRR
Wright et al. 2003 4.5 EiE (F1968/%)  [MERICHESRBAMETEINER
O'Neil et al. 2006 9.4 —MA+EREEE (MR ERICHVCEREKRS R
Mantere et al. 1984 14-45 IERE mrpén ERITHNVREESHAESET (RIE m$h 30 ng/100 ml)
Stollery 1996 14, 31. 52 (3%) MERE AR DEEE T
Hogstedt et al. 1983 27-68 (#EEH) ShERE FEETAMNEDOKEERET
Stollery et al. 1989 < 20-80 (#iEH) MERE EBER (IH$A 41-80 ug/100 ml) TRHHET
Stollery et al. 1991 <20-80 (#EH) ERE SRR (PR 41-80 ng/100 ml) TRHEHET
Williamson and Teo 1986| <25-81 (i) IMERE HWRITBFETANTE S
Campara et al. 1984 45-60 SMERE DT AAEE T (BB MG $R 60 pg/100 ml KYHELY)
Park et al. 2006 Brhsn BEhE (F73%)  [BHRERGL TERMEMEEET

Shih et al.(2007)1%, $hDEREMEREIZ K231 A~ — I — T2t E <31
FENREE K 0 MR E LRI EOREREDO T NEEMEN RN E WS T e
B E x| HEHEH B O X D A OFBHEEE~DEIZ DWW T, Flr D F
REH LIV E2—LT-, TORERE, 1990 R FE F ToWRE TIE., HitF0
ICEWRER OO T — 28N <. BPMIREN n vivo K-shell X-ray
fluorescence (KXRF) CHIE S TWeho72, 1995 FELIEL B2 — S /=3
DI T S $hREIC T 2 At E L BRI L 57 — % OB
12 X DB RE~ DRSSPI STV e & 34E L 72 (Shih et al. 2007)

IO DFERNE | AR I 63 2 BN H 5 M EriEE ORfEIX. 30
ug/100ml & %\ M% 60ug/100ml L F CTHDH EEZEZXHITWD,

b. RIEMEHZRENDEZE

N EZER OB L A2 HIE U 7o RAS AR RE 1 B3 2 A1 mTRE 2 pF5E 23
B2 b5, FUIEES 414 (P ERIRE (AM+ASD) 43.3+17.9ug/100ml)
EIEIREEE 39 AT OWT, Flix ORI FIIRAE 21T > 1o/ H. KRR R
ORI, PR O T IR AR RS L OBERRE L0 QO ELZ 0T
WZ ENIRIE S 7z (Hirata and Kosaka 1993)

SPEER (MHPEREE 6-34ug/100ml) Ti, 1EHAHR o EEH R AR 8 0 73
RTFLTEY MEEERENGESN TP ERREENME T T2 B E X RE L
7oA STV 5 (Arakiet al. 1980) , $hEEMEZEIZHES L FERIRE D 30
ng/100ml Z#8 2 CWEESR TiE, B TWO R WEREER IC R TIEF MR
FRAPRRARE R FE MK T L7z (Seppalainen et al. 1983)

—7J5. Ehle (1986)i%. I ENJEE 70ug/100ml LA F CII M SRR E & =W
EORIZEEIX R S22 E L, Davis and Svendsgaard (1990)13%, $h DR
B Ko TIREHEME T T 528, M EIRE & OBEIZH 6 Thvne Lz,
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Chuang et al. (2007)1%, BEHBMEDIKT (25db BA E) 2R LT 5 HHIEE
121 4 & ERm BN 173 %%xﬁ% [ZIHEh s Y - i B LV REE
ICP-MS JETHIE L, M 4 eRIRE LB OB T & OB A R L7z, IE
BIRED BHEEEH O M PR E (BT 5) &i\ 10.7ug/100ml, MR I
3.9ug/100ml Th o7z, Fhp - WEEE - AfmEE - BREREEE - cREED
KB 2 SE B, BEIR T 2 1E A L L“CEIEIJ ST EATS T2 24, B
K FIEFRoOMICmPERE HD &b ARBRIEOHEBEEZRDT,

(2) DIER~NDEE

M ERTREE J5 K OVE HRERIREE & 1)+ oD B 2 KR e L 72 9R1 3280 5, Hhén
IREE & OFBITERERE O L O IR E 2 = (Kirkby and Gyntelberg
1985 Cardozo dos Santos et al. 1994) TH 2 5LA 1L —EDFEERNELINT

VW25 A3, Harlan et al. (1985), Schwartz (1988). Gartside (1988). Den Hond et
al. (2002)D X HiZ—# A (NHANESII : The Second National Health and
Nutrition Examination Survey) % %42 L CTWD5GEITITMHTIEIZ X - THE
RICEHNR LN TND (£ 12),

ATSDR (1999) Cid, —MERZHRE LWL O OfREN D, iR
&L E DI Eﬂﬁﬁiﬁ*ﬁ@'@ﬁﬂ?) 5 EDRERITE LN TV W E v/ (ATSDR
1999),

BHERREILMFEHRIEE LD S OICRIFHOBREDOIEEE L 72503, 2056
IZIE3R 13 DT X TOFEF|ITHENFED 5TV 5H (Huet al. 1996, Korrick et
al. 1999, Cheng et al. 2001, Gerr et al. 2002, Rothenberg et al. 2002), 1+
MR E & HITLER LICRE 270, F b— MR GZIZIERFITE LI ER]
S Z TV 5D (Myerson and Eisenhauer 1963, Freeman 1965), 9.5 m®
ANV (HH A IR S L T B2 . 4.6ug/100ml, S8 A oD i 8092 4.6ug/100ml)
PG UTc AT AR, IR i sh SRR EE 8 R E EIGHE B I 23 < S
M i A SRR BE S | T ERRCRIE IE RPLS m o 7o, 2 O A i R ER IR
10pg/100ml L F T HERD 5472 (Gump et al. 2005)

U.S. EPA (2006)i%, BfEOMRZERE LV LR LB E0mgEERE (B
TIE) @jiﬁhbﬂﬁc“mlﬂs@ﬁﬁiﬁ%nﬂﬁﬁ—é FRICEHEETH L AREEN R LTS

(U.S. EPA 2006 ).

(3) MK - EMRANDHE
WHO (2001) (&, A Tk sF$niEE 80ug/100ml T, /NE Tk 70pg/100ml
THOLNRAMDFED HIE E L TWD, $hiZ X D2E MR & Shia H & METi,
HENEHLS 25, BlLOBIETHH~ET 1 a“/mﬁ%rgowﬂéﬁém%ez%
FEDBEIL, AT 50pg/100ml, /NETH 25pg/100ml THH EELTWVD
(WHO 2001) ., #hi#ic X 2L, RIMERT CTA~LET 2B 0 R EY
ThHHERNVT 4 ) VBEMRICEEET 567 7 L7 ) UEgliKEEFE24 (ALA-D :

22 RMERICEENDMAHET, GEFOLANLEZ AV ATHL IO E U PEID,

VAo E—ARAF U (—CH=) Lo THEE LBk T P T ¥ — A FEk, RKICIEHRL 7 4 U o Fe, Cu. Mg
7o &L OSSR R S, i@ﬂ‘]b:tifﬂ L, 7007 4N ENEETHD,

24 573 V7Y URRIZAMRIC DAL H 7=V CoAE T VI UnG 6T I LT UEREEIC L > TERESH
5, 67317 /ﬁ&ﬂﬁ7k$ﬁ%$iif\bi/\ﬁilﬁ*£f 20 FDET I/ LTV UEEERAMEG LT, "L T 4 U U EERK
OHEETHLFRNEEY ) =5 & 15 FAERT DUSEMIET 5, IRWT 45 FORLFEY ) —F U BHiaGLTT b
TR — VRN S, vl T o) )= T RO EZA TS, vaRrvr ) )= rnigbans & vain
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§-amino-levulinic acid dehydratase) OIEMENLEIND Z LIZL > TR 5,

6 I I L D~LEKAED 71— &R,

x 12 MmMARE EMEEFORER

i | mmE AR
Rothenberg et al. 2002 2.9 40-59 &t |URMEHAME - RIRHAME (SFER CEICRAR®RDXME
Korrick et al. 1999 3.1 i EmEAEET
Glenn et al. 2003 4.6 BMABF |MEEE
Apostoli et al. 1992 11-16 — A tE
Factor-Litvak et al. 1996 37 INE HEFFEETEL
Cardozo dos Santos et al. 1994 37 SRYERE  |MORHMELA RIS (IBHMEIFEETEL)
Kirkby and Gyntelberg 1985 51 SMEXE  |BIIRREIL{RE
Gartside 1998 TH —HEA AR IFEHTHL (NHANES T ERE)
Schwartz 1988 TH —BA log (M A$R) (FIMEEAERS (NHANEST)
Harlan et al. 1985 N —MBA BTIRIMWMIL-EH X TEESTEL
Den Hond et al. 2002 B — A —EDBFRERDHEL
* EATTE, #ATEER IR RE
# 13 BHtrlmFEELFRORARK
Xk HRELI-E wmrE FEMR
Rothenberg et al. 2002 el hE 4w R ERTHEUMEIAMIE - YRR AME L LICER
Korrick et al. 1999 BREE Fiklm = I E EHEE
Hu et al. 1996 EE —MEE | SMELER
Gerr et al. 2002 & EEMRA |ME SR
Cheng et al. 2001 BRE A = I E EHREE

Frbzkite

7] UBR B THalREE 252 1 7o)

Lauwerys 1987) .
(Roels et al. 1975)

11-125% D

e s M
TW5% (Roels and Lauwerys 1987, Roels et al. 1975)
NARNLVT 4 U AREOFER EAIE, BB Tl s #nR A 5330-40ug/100ml
HL?%&6®KﬂL\ﬁkﬁifi%mmmmMT#iD
B THRALMEELR CHEAAED b TND

U.S. EPA (2006) Cli. #hmgSE I3/ IA

L. Ay
2 RARVT 4 U REN T

X6 $hhHFICEKAANLEHBEENIO—

(2> CALA-DIEMENK T (Selander and Cramer 1970, Secchi et al.
1974, Meredith et al. 1978, TeliSman et al. 1982, Jin et al. 2006) 35 &,
RIER7 1 ARV T 4 U PREN EAH$ 5 (Grandjean and Lintrup 1978)

EEZLN
il 21X, RIERK 7 =

(T BEMERA <ZMERR A =/

L ERA DT TO LG RO EL & B
1R L 3K920~30pg/100m1HE N4~ %5 & ALA-DYEMES 0 L, ARILER Y
272 % & &z (U.S. EPA 2006),

(Roels and
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|-+ 0 7Ly mmkEE ALAD)
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:|7°E|7I-i’llb7»r'J>

JarR)ILI4)> @

(4) BlE~DEE

%R I X o CFanconifEEIEAR O B EEN/NRICA 545 Z & (Chisolm
1962) A THRERICEICEEN AT D Z & (Wedeen et al. 1986) 1L, £k
MBI BTV, RI4TEIRE & BEREMREE & ORRALHE L2 Cka £ &
Wiz, K% DL TITON T BERERAEEEH N R D7, —HE7e e X KT
HDHN, MPEREN RO COIE S LT F= D LA L7 LT F=
Ve 7 T T ADK IR S (Baker et al. 1979, Staessen et al. 1992,
Kim et al. 1996, Payton et al. 1994, Tsaih et al. 2004) . & EREZ CTIINAG

(N-acetyl- 5 -D-glucosaminidase) ® - 235#45 X 1172 (Cardozo dos Santos et
al. 1994, Verberk et al. 1996) , B O LITIRME IZBRD S v, SRERIKITITE
b SN2 EE S N7z (Crameretal. 1974) . F7=. &EE 38008 E
(ZPE D BHEREREE D U 2 7 3@ (Muntner et al. 2003, Weaver et al. 2003,
Weaver et al. 2005) Z & 235FH S5,

U.S. EPA (2006)1%, —REEM TP #niRE 3 X OMENIZERE L 728003 B B RE
OEMAET LB LTV 5 Z & D, BIFED KE T OEREIIRER IR CEgS
RANDOEEOREN I Td 5 & WV I BRVGEILAfEE L Tnd & LTns (U.S.
EPA 2006)

(5) Wbk - RER~NDFE

I H SRR FE 23 - 4)25ug/100ml D /N2 (Siegel et al. 1989) 35 X UN51ug/100ml
DOEMIEETE (Gennart et al. 1992a) ZXHRICT 1 % 2 PRI T OHR R
WA/ (TSH : Thyroid stimulating hormone)J& £ % | & L 7-#F%E T,
WIS ENDREENTRD B o o, M SRR 2352ug/100ml D VESEE Tl
4 TS OTSHIH N E £ > TV, Fr s U EBEICZLITRD bh
727no 7= (Singh et al. 2000) . L2>L. fhoo#Fge (072 %~ 51ug/100ml)
TlX, TSHEEIIZ(ET, Fux U RBEO EFNRO 7= (Lépez et al.
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2000) .

BT, SRICHREE SNT-EM CEMEAR B U A~ORUR TEF - TER - 5% (HPA)
FREADO R SMENFEA SN TE 722, b S OHPAREI O FHEFHE L 12884 5
BFZEIL STV 720, Gump et al. (2008)1%. HAERTHE OKEESIRFEICEIHE L
TRaMEA M LA (WEa VT a4 FERMIZ X 2HPATEMAL) ~D/NEo =L
F = VB T2, NR o AR O I A S0 B XA AR A B E L,
A% O P SRR B TN RBHE R BERLE ) I Lz, /NEROEMEAR R LA ~D
Bl B R SO IR TER 72 58 00 A R AR BR O RINZ [ZHER 2 VT — L D i %
FAWTHIE Uz, £ OfE R, $piRER I IHH OMER =L — LR EE & B L 72 7>
ST, BAMEA NV AD%, HARTE O M ERRE OHEINX, BRI EWIEER =
ILF Y — VRS L B TR L7~ 22 X, HZERTHE O i gy i 847
FE. TR bAREE FO R CTRERERREBE T2 -2k s THER I
M ERIREE . FFIT10pg/100mlLL F O M FERIREEDS /N ORI R8s 2 2k
ARNVANEZDZENTEDLZ EERLTNDR, $hn3ihE L - HPAFHHE -
FAZ L D1TE) & RO KRR BEMRITARIEZEH T2y (Gump et al. 2008)

& 14 RS & BHAEEE & OBRK

ik A iR EBHR
Muntner et al. 2003 4.2 —RBA BMEEESRBRICHSBTREREELZHT LT
Payton et al. 1994 8.1 —fEA MM ERTHEILTF=U- )T IVRIEET
Tsaih et al. 2004 6.5 —MA mEIL7F=V LR (WEFEOBERERTFMET)
Kim et al. 1996 8.6 —fEA MAEhEMmEFIL7F =X EDER
Staessen et al. 1992 11.4 —BAN(BF) HLTF=2 -9 TIUR, MEB2-S/05 0TS (dELIcmp AL B D1EE
Gerhardsson et al. 1992 3.5-31.9 (48%) BXITATSRERE HRERAHAE - RERAECDICM PRSI IEE S
Weaver et al. 2005 32.0 SMERE I ERE (LIRSS R EFERLOT N
Verberk et al. 1996 34.2 Fi NAG.E S (a, -MG, RBP, LAPIZ 588 S8R5 £ F)
Cardozo dos Santos et al. 1994 36.8 nfERE NAGLER(ZIIIV RELESET)
Weaver et al. 2003 37.2 SERE EEE SRBEICLPBRERTLZ(TOTL
Lillis et al. 1968 74, 88(23) ShfEEE mepILFF=UER

* BT E. AR THER TP RE

SEOMEA 5/ Z7a7 ) (IgG, IgM, IgE) EBEIZHOWT, MR
2310ug/100ml1LL D Aai R # & 10pg/100mlLl Foo/NE A bl & ko
HCHJEIgE & I EniR B L7z (Sunet al. 2003) , F7241%94» H~65%
O/ (MR 1~45ug/100ml) TiE, IMHSHEE & imiEIgEA FEB L7-

(Lutz et al. 1999) .

U.S. EPA (2006)i%. /NEOIMHFERTRE 10 pg/100mlLL FOR4A . i EniE
FE DR & IMIEIgEIRE & OMICH BERBEEN —E L RO HILTWnAH E L
Tw5 (U.S. EPA 2006) .

(6) £E~DZE

FfE OfhE L LT, BUETIIAMR O T2, ZMETIEZBE DT

RREERD LR ENE L S E SN TE =, WHO (1995)1%. #8213 £cud
UK LT EEE A AT 5 2 EI2HOW T ITEOIFSE CEMI R Z L H 5
B, THETIEHE- RCERERET A0 TFT — X IR+ ThoH EHERH LT
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W5 (WHO 1995),

ORMIZHB T DEBEADEZE

TRER SRR ER 252 1 T BYE T, MRERREDS 40 pg/100ml LA E TR H D
T2 58 H 1L (Assennato et al. 1986, TeliSman et al. 2000,
Lancranjan et al. 1975) , [l F8AH & A 51ug/100ml LA | TZ DR A DIEIR
4L (Sallmén et al. 2000) . MLHERFEEE 31 ug/100 ml LL ETHIREED U 2 7
A% Y (Lindbohm et al. 1991) I H$H FHISRHEE 46.3ug/100m] THAEFR
XML (Gennart et al. 1992b) . MHEREEIZAHATH LN, HAELEZHED S
L OB IROEAEN TN EFH L7z (Kristensen et al. 1993) & 5 Sz,

ATSDR (1999)1%., 1 ~DOEEN M R E 40 pg/100ml (20> 5B 5
DTIE7RW e LTWn5 (ATSDR 1999),

Hauser et al. (2008) X, 27 D 8~9 DB I 489 N %R\, M4
JE L REF W ONCERNFEAR L7 A FE (testicular volume(TV)) K& ONVEEH
BRI Ee DW= R WIBHME E O EME A A ER AT 4 v 7 BIRET V&
W TR 22 24T o 7o fE R, I en L~ R Ul (25~75 S—k 2 A L)
I% 3ug/100ml (2~5ug/100mD) TH - 7=, TV(3mL), Affgs DM (genitalia
stage(G2)) DWW H—HEWIH FICL > CFHMiL72& 2 A, B, K&,
BMI, HERHMAE, fEMREESEEHBRGE THT 2 DO ThH o7, M EnRE
. HAERMAE, EREE. RERFFERZIER. K (p<0.001), f&E (p=
0.06) EWiFERHZ R L7c, ZEAESHTTIX, MHAEMIRED 5ng/100ml LL EDH
Wi, ZR L0 EWEEDOB IR L LT G2 DA v XD 43% R Lz (v X
H=0.57 ; 95%(E#EX ] 0.34-0.95, p = 0.03), TN HDFERMND, FEMEIHED
07 BIROHEBAEOM P SHEE BN TH, BB AR LK OEEBI M OEN
WZBEEME D B o 72 (Hauser et al. 2008) .

QEMIZHITDENE - HEADEE

BG4 B V2 & 1 B (N EE R oD JIFR A 1. P SR R FEE oD EL B IE SR TR, R IR BE LT =3 72<
(Bogden et al. 1978) . OFENFTFEDMEMT TH H A FISAIREE O 2 TG T
(Andrews et al. 1994) . iR T HI O Ml F R EEA319.1ug/100m1&5.6ug/100m1D
GEAR A A LEi U CO IR R O iR - AR I 2 222380 70 o 72 (Factor-Litvak et al.
1991), 7=, M I FPEniE EE5.6ug/100mlD4ER (16241) T/NED %65 H DA
¥ & FP BN TR E L OAE B IR H & 7202272 (Greene and Ernhart 1991), Bl oo#fF
ZECIE, IS I P ER V2 B A3 15ug/100ml Ll F CTHNIXE DO F EVEEZ RO RN,
15ug/100mlLL ETIEE5W AT HHE LT (Bellinger et al. 1991a), HiFERFEE
IR ER7311.2ug/100mIDEE L 7.5ug/100mIDBES Lb TR TlE. BiE I FEED
fabR e E £ (McMichael et al. 1986) . I $470% = 5. 1ug/100mlD#)] PE bt
1. <5.1pg/100mlD FJFEIFIZ L R CTREEDERIEN B (L, RRPER TIXZEN
720N) (Torres-Sanchez et al. 1999) L& 7,

KE A L (MR FE0.7-21. 7ug/100ml) O FFHTIC I AR, M P $n i o & il
VEAERAE « HU B S R AE E B QU ay, SLE IS LI BE L 220 o7 (Wu et
al. 2003), LU, REOT 7V H R BLOCA =07 RO 4Tl i P $a7e
3ug/100mlDHE TIiX 1pg/100mIFE L~ TH G - L BOFZEDEN TV, HAR
DACTITHE BB OFRED 2T OB -7 (Selevan et al. 2003),
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(7) EHLAM
T & LCenEM, SnBiT. HOWIEZIN O DIMIEXENBSIIBR LI A% (B)
% RGP N T 7=, Gerhardsson et al. (1986b) DHFFE TILHA A
B3 A - B O A - BN R R OB FIFE T, Fanning (1988) DA FE Tl Ak
BIREBOBPEISEL, Anttila et al. (1995) DRFFE TIT RN A LIRS A DRAER L
Anttila et al. (1996) DHFFETIX 7V A —~FEDA v Xk EFH.. Cocco et al.
(1997 DWFFETIXE N A DY A7 5| Lundstrom et al. (1997) DAL CTIELMfiA
A DIEHELFE T L (SMR) _E5-. Wong and Harris (2000) DAFZE CIEitias A &
HN A D SMR L. Englyst et al. (2001) DHFFE CTIi3is A SMR _EH- 24
X7z, L2L. Lundstrom et al. (1997)<° Englyst et al. (2001) DA% Tl
DTN AWE (R IZMD A DRKME) & OIRGRENH D & HE I
72 2B X0 LIETIZIT 7= Dingwall-Fordyce and Lane (1963), Malcolm
and Barnett (1982). Selevan et al. (1985)DHIZEClx., XV &ERERE (1R
BRI R ) 20T AR RTHDL EBZ NN, BN ADIE
CRIT EH L TWeho72, 728, Malcolm and Barnett (1982) DAFFZE T 1AM L.
BTN EH LT,
TIARC(2004) TlZ, ZAHDFTANGEO B M L THERAME AT BRER
72l (limited evidence) 23&% % &Ml L7= (IARC 2004),

ERIVEFICHEITIEEEE
1. SEEH
b B O LDso fEIZ DWW T OmE ] 72 3CHkix 72 vy (ATSDR 1999), LDro
IZOWTIE, BEERER : 191 mg Pb/kg (f X), HEfk#h : 1490 mg Pb/kg (E/E
v ). RS © 313 mg Pb/kg (B/VE v ), EE{kER : 1300 mg Pb/kg (1 X) |
Wil2gn : 1366 mg Pb/kg (1 X). 20500 mg Pb/kg (E/LEv k) OENRH D
(ATSDR 1999),

2. HER~NDEE

AR S 7eWkED Wistar 7 v MIFEEEEN A 19 HIF (4E1% 3 H~21 H) &

RS D45 L=, MR, 59 ng/100ml TR OFRENIEND Z & N
HIN TS (Kishietal. 1983 ), &7 > kD MRS 65 ng/100ml
THREFELOSHRF TR0 | SRERABRENMET L7z (ATSDR 1999, Fox et al.
1997 fih), A% 21 H CHEEEHIE SN2 H 03000 53, FUREBIMREIR T IX
1% 90 H £ THil 7= (ATSDR 1999),
RICEEINTZT v FEHAWT, S EIERFRIWHEFE T A N EF T Mg
BT A NElTolo b 2A, MBATENIFRI R ENRO bivle, MHEHRIRED 15
~20 pg/100ml & W9 KN L)L T4, Long-Evans 7 v b O8O & %
2R Z B ANE B2 BSOS DS BEFR AT I 47z (Cory-Slechta et al. 1985), $ha e
A EZRATEH N T > MIHRRITEIFI 72 0RO b 7 A MRRZ I
HHERTR EE I3 HE TR %2 TEl> CTu 7= (Cory-Slechta et al. 1992) . [FlAR 72 S5k A3
=7 AP NLTHITOI, T b EREROFERIFED LT,

PTIET v FED E LIV, B RO 72 B A 5. % 5 P EhiRE
EREED L)L THERENED b, PIUVITHAER) D 3~4 . 6~7 7%,
9~10 W DRFIZHRITEN =7 A N &5 1T 5 £ T, KilEgsh 50, 100 pg Pb/kg/day
OGS, RO Y — 7 RO EIL T 15.4 ng/100ml, EH
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AR R B R W W WWWWWWWWINNNNNNDNNDNNNDNNDAHE R EHEHE BB =&
OB WNHFHF OO0 WNEFHEF OO UUE WhHOOWWNO0 ULk W+ O

KRB TIE 10.9 png/100ml T, FpRlWfilAFE & BIEAZ AREDRTIREE LV E L <SS
> T2 (Gilbert & Rice 1987, Rice 1985b), Atk —4FRIEENAEN 2% D& 5 &
oy R ENEE Y 32 pg/100ml 2o 7= 7 h AL TlE, G dikg, i
PR RE NG IBRE & HEE BRI U 5 pg/100ml (/K F L7 49~55 7> H S T |
MRRITEN S OB (FpBI R COEE) 23FHE L T/ (Bushnell &
Bowman 1979b), Lilienthal & Winneke (1996) X872 80 ~DRRT KT
LCTI8SABED, MHAEEEMEE A EIEFMEIZEST27 B 7Pz, Mo
FERMEB R OGO R NEYIRMEG L CR LD EHE LT, Ferguson &
Bowman (1990) & F7-, BRFET LD 3 FfE LT I 7 Tk 7a fih
RATENFRIRE (F—7"0 7 40— FTHEY) DAL EHMEL TS, Ll
RIS Y E THROBSTT A RN EEIZITZD L) REEBIIR SN
7= (Ferguson et al. 1996),

BN OMFIEH B 15 DL 2R FT RiX. $h23 e M2 G 2 2 TEN S EofE
BOFTR & —%T 5, Cory-Slechta (1995a) (ZX-» CiHRfshi-Xk iz, @
OWFZEIL MTEN 7 v A Z0 b OOEENRAELZREMEL, & FoIETIQ I
WEST L L THLN TS IERE FEERFERE. Blo 1Q) M FEL W
WRETIThhizl, 70, HET XX, ERT 1 U EEREHEIALTWY
HEN O TIT, MEOXA IV ITNEETHDLZ &, S I ERMPRITEIF
FOERITENENR R ST BEEZT D (BEN R D) Z &, ERIATEIO
HEOWS ONFIMO D X0 BEWICFHRT 2L WS 2R EN-2 L Th
a3

MRER~DO BB T 2 Bl Tl M SRR 7S 30ug/100ml DL R iZFs1T
L% BB LORENDOKRTICERANK O TS,

FElEEn % 10 35 X OV 100mgPb/L & 72 % L o \ZBEKIZIRIM L, A% DO T v
M 7T &5 LI R P EnIRE DS 0.05ug/g tissue THEBE O
RTFBIEE S, Z ORFO I ERR B I3FE P O $hig i 25k 0> & 20pg/100ml T
Sl EHEEEN D (Bushnell & Levin 1983), FEfgEh% 50mg/L & 725 K 91T
B KICEIIM LI G- L7 7 » MZEBW T, KIEEFEICHT 2B RN, Z
DOEFD MR FEIX 25pg/100ml T - 7= (Cohn et al. 1993), BEFLAIIS K UL
A2 IZPRIREE SV BN T » N T BN A U 7oih R BlEFL 12 OigEE Cliinh
SRR FE A 16pg/100ml DOFED ALEEESI DR F 2338 H AL, Z ORFO K Enie fE
1% 0.09ug/g tissue Th o7z, FVAEH L TRl ERR LA L., £%01D
SRENZ T TOSHIRFE I L 2 BB O P 0 OBk IEE 25 M F iR L 11~
13ug/100ml TFH H 417z (Altmann et al. 1985)

IRl S 70 N[ BEAR L SRR AN 42, RIE R LB L TV A ki B BA OGS DWW, F
LN TEM A G U CERgREE & D BIR A TR ST FEDM T L TN 25, Moore B
(2008)I%, 4 3K DT A7 YL 61 VLAl > TEMREE DMt R P s SUG A 755 3 DD REEL T2, §h
BREERFIL, TR 8 HIND 1~2 T, M P EnfR DS 35~40 mg/dL L7 5J 0 LIAE T
fhafe Bk NG LIz, 7 ~— i) I8 DF L — NIRESR VT T 7o AR B BT 1%
IRFIZAT o7, T BSOS IR0~ 3 [Efil D5 T2 6 [FI#RD IR L CRIE L 72, £ DR,
ERIRERREIX, T e — L REE I U GRS D i R ~ DRIk TR WS OGS &
RUT, Af% 3 o A RO I H SRR B i 5 B S OGS s R & E DB N BT, i~
—ICEDF U — MEIEO AR B RO T3t T2 A i M LB B ClidZe > 72 (Moore et al.
2008)
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3.

4

5.

6

DMERNDEE

FEMERER TR B RE~ DR D ENHER SN TV 5, B ENIER
REIZ BT, MR 20~30 pg/100ml %4 U X B 5500 % . RI1EW
M2 EW 2212, BMIRFER T 2 & MENEN THILTWD, invivo & In vitro
REBOZ L. I Lo THIEEZ SNZEMEEOHK & L T{LA L AD
BRNOFELEZ R L TWD, Lo, 228, KW (&< 2RY) SRlgREE TR HS FE R E)
W) O ML ENE 2 Z 320N D W CL BMRRBR O 81 DL LS o~ D FEER A 72 fRIE T
IR CH 5 (U.S. EPA 2006),

. MK - EMRADEE

Bk Cld, AP BN RMERD AT 2151, IRIMEROIEEIN AL SN D Z &
MRS TWD, MEFHINT A—5 CEHMERERE (MCV), FEH ek~ 7
ney (MCH), VFHIMER~E 7 v v gE (MCHC) 7&&) b7z, $higiE
IZ X > THBIZED Uiz, 25 OFEIIRIMERIZ X D OWRINIZEK LT\ 5,
FRIMERIE 2 @i 2 0 ORI T = f L F— L EMEUR TH Y . F v U 7 ONAE L &)
DIEFUI ATV VR ORI 2l L CfaA Ao Iz X Vi a5 &
5 Td 5 (U.S. EPA 2006 ), #RIMEK ALAD iEM:EL (B 1EM: D iEMAL,/ ik
fED ) 138pDHE O E T, HEIEKLTE L@ oW E T, B
DEWZ ERHAONIENTWD, RIMERICBIT DA REEMRT . b M
=7 A PV )T TENC K D RERZ2IHIER 23 2Ty 5 (U.S. EPA 2006 ),

B~ DFEE

FEEBRENW) OFER TIL W L= o & L TRIRICER SN D 2 LR
AESN TS, ZhiE, FIRERIETORRGE, W\ TR Z 2 HWRINZ®E D T2
%, IRHERE SIS LS HEREGEMOmE T &b, ShREOKRYID 3
2> AN NEENEE) HRE2 R L, k- THlEEZ ShaBHEETOAE
FHIECIZOWTOREIL. B{bOA ML AL = buFo 0 ERENE
FOEFRmRIY (NOx) ORPEHOEER 2%/ 5 NO OS5 O&E %R~
e 7= (U.S. EPA 2006),

. KGE - RE. HBRE~NDEE

M HFSATREEAY 30 ug/100ml LA LG HET » b T -8B~ D2 R LU HEE
MERRO LN, M7y bTIEHERAH~OEENFE N TS (WHO
2003/1996)

N ANHEME F I OMMEME D AR FERKRE & AR — B L ORI B A 52 5 2
&L BUR TR — M FERAR—PERR E WD T A T T8O R A > b TR
BEREZ IR ELT D LWV H . 1986 (EDED EPA KREZ AT VT R¥F a2 A |k
(U.S. EPA 1986a) Trr S ivicitinma . Al Ot RIZFFL TV D, 1E
I oW CTHBERDTFET 25 H 28, fLh 7 A N AT 1 U REA~D
— B LN, SRS SN -8 CHIMEICRIT D720, 2O FRA 2k
IZOWTORHBEMIGBERZEL Z L i3# LV (U.S. EPA 2006)

Hilderbrand et al. (1973) 2 X 2#lr T, MEMED Sessco 7~ b (1 £ 20 L)
AR B OFEEESY (M - 0, 0.014, 0.26 mg Pb/kg/day. # : 0. 0.013. 0.26 mg
Pb/kg/day) % 30 HREIRE DG Lz & 2 A, Mg ixen 2t 14, 30,
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53 ug/100ml, /4 : 14, 19, 30 pg/100ml TH -7z, METIX, W& CRIEHE
HMOARHANEE Z 0 | SmHE TITINRFERN RO v, BT, sHERRD
FERICHEENRD O, W HAER CRIIREROHEIMNTED b,

HEZ > b GRFE. PEECRE) ICEEEES 0.0015, 0.005, 0.05 mg Pb/kg/day %
20~30 HMEKEEG L=l ER)SIH Y HTHEM LT\ 5 (Krasovskii et al.
197956a) | 0.05 mg Pb/kg/day #EClE, W EHBEDIK TE L OWIMER A7 7
2 —BIEEDOHEMNEO bz, 747 ¢ v e iilao Bz 28 b (dystrophic
changes) 1% 0.005 mg Pb/kg/day FEDOM: R TRO HT-,

HPERTD Long-Evans 7 v b ﬁiﬁ}fzﬂ&'ﬂf'aﬁ%’f ML T, WEEesh 0, 32, 48, 64 mg
Pb/kg/day =k O#e 5 L= Z A, B LNTME—DORE T EHEREOR O3
BILETH D (Miller et al. 1982), IR DAMCFEIIEIREICEEN R 5200
T, 7y FOREICITEE LR NEWD Z ETH D, HEMWO M EHIREITAL
ACATIZ 1% 80~92pg/100ml T, ARARIIRI HIE 53~92ug/100ml T o> 72, it HREFE
D Z > b O PSRRI 6~10ug/100ml TH - 7=,

[FAR 72 2N R 6 H H22 5 16 H H % T 390 mg/kg/day % 3&fl#k 05 S
727y MobBlgEI T, BIREME (BHISZEOEILE) 1 IREMEEDO S 5 &
BETCIE LT 572 (ATSDR 1999), 44k 5 H225H 21 HE T, 0.6%DEFEESH
Ty MCHUKES L& 2 A (HEEMRE 502 mg/kg/day) . FEFEVE DFEA SN
STHRRETIZ 2% TH D DITHKT L T 19% D FEFE VLD FR D 5417~ (Ronis et al. 1996 ),

Rk IR 7 v k2 v E W2 D% OER T, [ CAHFEE 7 v — 7 DR
5 H7»5 21 H ¥ T Sprague-Dawley 7 v MZ 0.45% (£ 377 mg/kg/day) DOHE
Wesn 2 ORI LT & 2 A SEPEIRFEE 21T 28% Toh - 7= (Ronis et al. 1998b) .,
Z OBEBREO W o HARSES M PSR E L ~UL 1 197pg/100ml TdH - 72,0.15%
OFFERINTIRTE SN D L HETIIH/AROKRE LIEBENAEICHD LS b
ALP9-A5dgs i iEEE (AGD) 232 ~7-, % 85 H £ T 0.45%DEERRSH & K
5 L= v MIMERGEGET (puberty) & FHUABT CORERNAEICS 1=,
A% 55 HvD 86 H E TORER] iﬁﬂﬁﬁi&%bwm)oto KR (0.15%
L OV0.05%FEELEN) MR R IE T E RO H B 2 21T ?53) 572735 7= (Ronis
et al. 1998¢), Z DOLHRDEE HITERDER/NVE - DI ES 5 Al pett %
WARTEY, RIZEDZ EN, KEFILE ‘/{&ﬁ'fﬁzﬁibﬁm TWAHNL DO
U & AR R R T A — 2 BRET H L THER S L. (ATSDR 1999).

WE SN TV DHROMEOAETET, HBETRE<E R, HHRBTILE
BRI ERENRD LI BORER CIIER VN IZEAERWERTH S,
ZOEE LT WAT I, RV CTEICER T OB A = XA L é’a@f’ﬁ

AN DD Z LIk DbDEEZ BN TUVWSD, Sokol et al. (2002) |
AR OFE R OFEIT, BF 6 < Z 00—k, HE & BB J&ﬁﬁ“ébK D
DOEMEEEORB AL S5, FUR TE-IK FEE-MER (HPG) 74 > DA
DB DA T = AL LD %@T%EZ) EERREL TS, ZOEIVIEDIA
S E B & 29 A = X AXERIIIMA ST, $RIRER N 5 Xk 2,
M (I ERiRE) | I%‘éiaﬁ?”éﬁuﬁ%'?x N AT B U PRER X OO TiX
(M FERTR A < 50 pg/100ml (2B W T) HUR FEO = K b e B i L& v~
(GnRH) ® mRNA OHMZMES, BB ORE FHEKOKT) X, L0&
VMZEER (ISR > 50 nug/100ml) 35 X OMgEZEHIM O KIZ K > T 725
(Sokol et al. 2002), Sokol & Berman (1991) 1%, $hiC K-> THELBHET » b
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DAEFEEMEITIREDORF N RESEET L L2 L, b NESOFRT
ITONTRABRTIL, BERHOEEMZ XL TR | FEOAFE~DIDOFEX
2T, Tl (TROBIRE SRS 2 58 2B 6 X ONRE I KT
52 L HESIFTTWD (Foster et al. 1993, Singh et al. 1993a), ZiLH D
BEDERREE D A b L ASOAEHPANEINZ LD b DROD 5T, HPG 7
A NZBT LB E~ORfE2 HE-HRH-BOSERER 6T b D70
(N fﬁi’fﬁﬂ 5 Cravy (U.S. EPA 2006),

ARBLET IR 2 8 U C 448 mglkg/day O EEEESH Z K5 L 7=
Long-Evans 7 v l\@tﬁﬁiﬁ%’fﬁ L. e $@i/ l\‘l‘/l’ ¥ MZOW TR
L7= (Rabe et al. 1985), IR 2 B BICERITEE STV WERFICEE
STz, URER éﬂt!@b%@ﬁ@é& 1 H H i Hh /;ﬁr“ X4 98ug/100ml T
16 H H Tl 20pg/100ml TH YV . XfHBEOHAERIZIELLOHE TS
10pg/100ml T -7z, &Ehﬁi@ﬁ@Hjiﬂ?%ﬁiﬁéiﬁﬁﬁﬁié:tb\“f/)\fx73>o 7275,
1% 30 HTIIEDLL o7z, A% 17T HEDRIZ, FmEIMHEY s EAD
AHWVER S, Z2fMRRn, T K& T @ﬂﬁiﬁhﬂ;’O)TX l\ %fﬁo 7o, MRATENY 1
DOEEBEIXHAERTOSIREE OB A2 T T o Tz,

Draski et al. (1989) (Z X ¥ Binghamton Heterogeneous Stock (HET) ~ v
Z % N TIT O3B Tl IR O~ 7 2 IS8, (608 mg Pb/kg/day)
%ﬁkﬂ@&"’% L7c, REDO A RITHALE b HEEN OIRE 221 5 X O ICHE 758

BN, BE SN HEY O M E L 100pg/100ml  (xf R #E 1X
<10ug/100m1) T AE%S5HNB 15 HH TIEl~ 7 2D M Enie X 7T6ug/100ml
~130pg/100ml TH o7z (KFHREEL 3~6pg/100ml), 4 —7"> 7 ¢ —/L RikEk
ER—L—VIZRE S E CORRM GHUEER) (2W T, HEW N TR iR R
SNTWIM O RIED) BAEDERE & | 3R S ivizlin & RIFIC L > TITER R 2 —
NS R BT,

T BN CHERR SN DIRER 22521, REFLCIRER 252, UK T HIRE AT 72 6 )
Hmd Wistar 7 v MZbA—7 07 4 —L R 21T ->7- (Rodrigues et al.
1993), $hDHEITK 18, 36, 146 mg Pb/kg/day T. MHEHEEIIZNED
HT 51, 67, 169ug/100ml ThH -7, H. @SHER TIIHO®REG TITE) ¥ —
VICHRENEEX, AT 7 40—V RTIIEEIAE I L, REICEHHETE 22hvo
7,

7 v hOHER HAK, S OICEICOIE 28 ~DIREMAD S ESERRH
H 23S 7z, Kimmel et al. (1980) (2 X 0 iTho/=w@bl 7B clx., Mo
CD 7 v MCHEALL DB AEE, AR IR T%?Lﬂ;ﬁf'a'ﬁ%fﬁ L CHER2ER 0.07. 0.7,
3.5, 35 mg Pb/kg/day ##KEG L=, VIZBEALZ OB & R UK EZRA
7. S SICREMW OMIICHN IR 21 A Eit %22 HEICHIBES L., ke F
ERHAN LN, B s (HEEFERRIEEO D) 728 | IR A ORAE)
%%I XiE 2T HEIL 3.5 mg/kg/day UL ETH D L Rie Sz, sh~Dlgzix, M

o, 2T E B £ TOMIROIRE, MR DOREINE L 2o T, B - {IE
fi Tﬁé@%ﬁéi—i Enfe GHE L P RBEORICH B 2213 70 0o 1o, iEYRH]
] & HAERHAREIZIZRZEN 20> 7203, 35 mg/kg/day BEOMED AR TIX, 4
#%—HH ODJE&E%)XTW\%E%Gltljf\“fﬁ%ﬁ%l@ﬁio 7oo RELERTE IR 21 HE O
SR I S BRI, B RE TIE 1~4pg/100ml. 0.7 mg/kg/day Bf Ti% 9~
12pg/100ml, 3.5 mg/kg/day #f Tix 20~23ug/100ml, 7 mg/kg/day #E Tl 24
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~35ug/100ml T > 7223, 35 mg/kg/day FEDO 1T 720 (Kimmel et al. 1980).,
Z v NOATEN G & BT 5 72912, Taylor et al. (1982) 1XASBELRHITA & IR

7, BEINFESAEENTA% 11 HORITITo 72, KnDEET 2 MNZ
IFEBZEDPBO LN TN BN 52 57 Ie o T BLRUGERT 5
FCORMICITA RSB EN R O T, E% 21 B O M a1 BRRE I 3.7
ug/100ml, 1K E# Tl 38.2ug/100ml, & FH & TlE 49.9ug/100ml Th -7,

Jett et al. (1997) I32AC 10 HET2 HARESIMF ., = L Cizaliifizm L ¢
D Long-Evans 7 v MZ 250 ppm OFEGEN 2 IRET G- L1z, % 21 HOIE
IZKVKT A &5 EFEEENLONZN. 56 HHDHWNEL 91 HTIEA L
3o Tz, MFPEHTEEITIME SN TWVRWAS, BEGBEDIET » b OUREERAL DO Fh i
a4 21 HOOMEICH, 56 H & 91 HOfEIL 41~4T%K0x - 72, FHE S
H R K 2 RE S22 X8R DS APIRRFE B 1T AT R D3 & B EL O SR FE
ENORFIZEDHONE LR LT s,

PV OHIRA~DORRRITENFHIE 273 . Bushnell & Bowman (1979a) 2k -
T, FRBELLRTD HAEIRIAR 28 U o K AOV VICEERR N 2 1.9 721X
3.8 mg Pb/kg/day #% 1 $¢5- L 7= Levin & Bowman (1983) |2 & » T 5 7=,
FEAREO I ERIR S 1L E AV E ALk FREE (5 8H) 2% 5 ug/100ml, (KA &EHE (3 8H)
2% 30p g/100ml, =58 (5 88) 23 55ug/100ml Toh 7=, REM~DOHES
I IREE & bl U TR ORI OHSITENCE b2 72 6 &3, 4~5 JRRRICAT
STERLLOMBET A M THRMEREL il L CHEEENTEITA SN2
Too LML, MHSAIRE 2 HERF T 2 72 O BB P IC R G BEE2E X TWDH E VD
ZEIIRENCER D E V) T EEER LTV,

BITOWFFE TIEFE N TEINIIRTE SN2 3D T D U AP LIS L EH)
FERE DMKRE M 72 K 23 s ST b (Newland et al. 1996) , Bz HAR
RO I EREE 1T 21~T9ug/100ml DFIPH TH - 7=,

AFHA~O RIS 28R TIE. B L OMEA~ORERRH LN TN D,
Z v bOMAPEEN T0ug/100ml LA ETHRERER S K O T/ O 2 M %2 14
FERDOZEMENTED LIV DM, 54pg/100ml TIEFRD 51720y (Chowdhury et al.
1984) , 0.3% DEFEAER /K IE IR 2 BBHKIZIR G L. 60 H f#5- L 72k 7 »~ b (100
Hifip) CH{ET A b A7 1 R X UOWE T 2ECHE D 21T L 7230378 9
S, Z OO M AR IL 30~50ug/100ml TH>7- (Sokol et al. 1985),
e b U7 pRERIMEZ ~ M P AR DY 30ug/100ml CHEE AN AR IR AN 72
. 53ug/100ml TIFIIIRFERI AT AL S AL RSN B L7z (Hilderbrand et al.
1973) . VAV EAEH L7 BT, RWISAIREE O RBEME L (1 8h i B
35ug/100ml) T, MK OEEERE AT, IR R LE L BLOT X K
TR LT, —BIERS A RICITH AR bR o Tz

(Foster 1992)

7. BinEk%

BT MERER L. DNA HBER L OVMEEKRIC L - TEgeEz & oEEZ — &
LTRLTWS, LML, BRAV A7 DX VHEEOESWEE (QefkiE) T
VRS I — B 22y (U.S. EPA 2006)

n vitro TOWHLEM OFHERZR (VT N AZ—F01F3F ¥ A =— A4
AL —fifd) TiX, FFBEn ISR EIZ oW, T 2/ERELN
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TW5, FEEERIZ L0, DNAWEﬁFﬁﬁML FEREMEDBESLX ¥ v 7D
ﬁﬁ%ﬁ%ﬁ HERREN & WREsEnI T, IEF 2 A R R a5 5, Wilbn & e
gniFItic, ?Vﬁ:—X/\Ax&—VW MO R F o FT = o R
AR VRNV R RESE (HPRT) OG- T, ERERFRMEEZ R L
2o THNUHDOMTEE HIX. LR OMbE4 TULER L 72 BRI ﬁ%m@AWQ@%
DNA Oo—ARgHEELEZTZ & %nmﬁﬂu”j;l%fmwt@f DNA E1EREFR%E

T AW BEREG T BEOBTFICLI AL THA D & LT WD, BRSO & | %
RN IR 2 f S o 72— O EBR S 11 A > DB E 17 i@*ﬁgr“

N2 b D TH D Z & 2R L TW5, Biigsh o Tlid, HeLa fifia <

@ DNA ${OEE° HPRT JE COIREREZFHR LWL, VI9 T v A =—X
ININA L — RS T OGRS SN S E 72, UL, S
ETOTY RFA 2 MR LT, 8014 AT, LBAMRNFHEE S 5 DNARED
D AZHEL, (o T, WESNDA L RRA v FOEEZBEINIES, 2
HDOEFEHIZ.ARYAT—ERU H—F0D L 5 REERESE L OTF O RREHC D
N LBBIHIT 27 e X E OMAEFEROFEEICE LKL TWD, AL T A
NHEITAI 7o 2 Bz, DVEY 2 ANAIEREZ T Aok 2% L DM
HAERX. Ay o MEE L OMEERIZOW TSN TWAHEFIE L FE L
RV BNIX ., EABEDOT S URHIVARF UV LR ETERT D Z N b H
BY., I, OWTIE, BEROREMHLIZ SRR D RN H 5, %%4:~

KN AL — BRI o TSR ORI & B & | SO TR INEIL, §anvik
BERITAT O B bR FE O I 9 72 RO PERE 3R AR O R iéTb@ﬂ%é
(ATSDR 1999).

= 15 ERNAFZE
By - % AR (BEACEEfe Lix NOAEL* | LOAEL*

R | Fe-vE-ghdy | RABRER mgPb/kg/day) T2 FRA v b mgPb/kg/ | mgPb/kg B

BmE [PbB] (ug/100ml) day / day

1 Z v k| 30 B | EERSES SR iR s UR (A 1 0.26 Hilderbrand et
Sessco M4 5 10, 0.013, 0.26 0.014-), IF 3L 9 i (M #it 0.28 al. 1973
TEtE 20 i 0, 0.014, 0.28 0.28), Aifi 57 it 25 & #Y (R]

[PbB: M 14, 19, 30, | (i 0.013-), FEHLE
i 14, 30, 53] (1 0.26)

2 Z v NLE | EIR IR | EERED FEIHE(64) 48 [R] Miller et al.
FEmae | BRO&ks | 0,32,48, 64 Z DA D 3 BT 1982
47t 36 [E:Eh% PbB: #ZECRT | L

80~92, 4T #E H1 M
53~92, xtFRHE 6~10]

3 7> ~SD | & i | 0.6%EFEESN SE FE N3 A SR BN 502 [R] Ronis et al.
# | 5~21 H | (502 (502) 1996
8~9 k5

4 | Iy bSD | & BE | 0.05%, 0.15%, 0.45% | 3FPE WL E R o Hin | 42 [R] 377 [R] Ronis et al.
B ¥ | 5~21 B | Hilgsh (377), MEVE A IR 1998b
10~15 oks | (42, 126, 377) BB E WD, Mk

[HiZE 2 PbB: 197] AGD %4 (42)

5 | 5~ FSD | H41% 85 | 0.05%, 0.15%, 0.45% | It ik B AT & 2 4L LA | 42 [R] 377 [R] Ronis et al.
B @ 4 | ARk | BEERER DRI T (377) 1998¢
10~15 B 5 (42, 126, 377)

6 | 7> NLE | % B i ~ | 0.5%HEmEE HIA AR T, fhix Rabe et al.
B B W | AR IR | (448) T2 RE IC S 2 e 1985
12~16 ok s | (4% 1 H PbB:98,16 | L

(AR | B:20, xt#ERE: 10]
NGk 7 B

Wiz Bt

#B)
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7 ~ A YR B R | EERAER I=7"v74-wvh R ER & 608 [R] Draski et al.
HET ok s | 608 WERERICZLHY (B 1989
P (B4 PbB: 100 Gif | IR oo % A= E¥ [ 1) Eh iy
(& A Gt R <10), AR | omostic k)
208) (515 H ) PbB:
76~130 (kfERHE 3~6)]
8 7> hSD | &2 B A ~ | FEEEEH HAR () o578 iE 28 [R] Taylor et al.
i3 LR - % | 0,28, 56 ik 1982
gL # [k | [PbB: 8.7, 38.2, 49.9]
i Sa
9 7wk AREL10 B | EEEEE Atk 21 HOWROEE Jett et al
LE i~ 4% | 250 ppm s 1997
Wt 3~6 iR - 2L
P VR BH
5
10 | 70 7| & B AT~ | BEERER 4~5 IR DB HE TN Levin &
JL IEYRMIM | 0, 1.9, 3.8 k7 L Bowman
I 3~5 wr#s | [PoB: 5, 30, 551 1983
11 VRS | R | HEERED 3~T kil - JEEN Newland et
HEME 3~5 | fok - IR | [BR & P B: K PbB: | REDMKKEAY KR al. 1996
HiEREES 21~79]
12 | 7 » | H & % |0,45,90, 180 o D 3 3 i GE (45 45 [#] Kishi et al
Wistar 3~21 B | [/E7% 22 A PbB: 10, | PbB59-) 19834
T 9~10 OB | 59, 152, 186]
5
13 | # =24 | A% 29 | BHifeh FRBIWiTE - 2IEZE | 0.05 [R] 0.1 [R] Gilbert &
Wz HEGE 5 | 0,0.05,0.1 HiEOEZE L WY Rice 1987,
HedtE 2~4 | B)@O4e | [t° -7 PbB: 3, 154, | (9-10 2% THkkE) Rice 1985b
5 25.4, EHKE PbB: | (0.1)
3,10.9, 13.1]
14 | 7H7Y | HAE®R 1| B PRRATEN R (TR 0.3 [R] Bushnell &
v FEmFE D | 0,0.287,0.88 WEE T EEE) O Bowman
Tt 5 (3 | [PbB: 4.2, 32, 65] 49~55 7> il £ TR 1979b 12
Loy B BEHHEES D IEE |
2) PbB: 5
15 | 77 | 41% 3~4 | [t'—) PbB: 55, ¥ | 4 ikleaa CafkiTEr | 0.7 [R] Ferguson &
iz H 7 & | PbB: 36, BEMK T# | FHIRT O (7 5% Bowman
365 H ¥ | 34F (4 %) B¢ PbB: 5] | B TIZRDHSNT) 1990 %,
TN VAR Ferguson et
EM®n al. 199637
5
*NOAEL,LOAEL

O Ot~ W N

[Al: E#IC L H50HL, [Rl: TREFHEEA OFEH, B GG E - IZiEHze L (RIEREE DI
- 3F{Hi# : Toxicological profile for lead (ATSDR 19995) (7272 L “Less Serious” & &5 T
RARA > k> NOAEL/LOAEL [ZFEIZE D TUL7RN,)

F 16 Ei=z=ME (ATSDR 1999)
i (GABRR) T2 RARA b (RS (i
(ATSDR 1999)
WEfEEh PASERuN SR ey ? Bauchinger & Schmid 1972,
Robison et al. 1984
Wl DNA &5 + Robinson et al. 1984
WERER S DNA 1515 + Bauchinger & Schmid 1972
WEl2ER ARG HAE + Bauchinger & Schmid 1972
s ARGy HEE + Costa et al. 1982
mifbgn. BRlesn AR 7229R2 5 (HPRT J#) + Zelikoff et al. 1988
FrA==2" NaAS- V79 Fllfia
WElR B2 R (HPRT J#) — (ATSDR 1999)
fifbdn. Wilksn hilitk e 6155 PR ZZ 6 — (ATSDR 1999)
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27

28
29
30

WEmR SR

FrA==2" NhAF—= V79 Hllfa

IR YL 053 IR AL HR

— (ATSDR 1999)

fifbgn, Hilgen DNA —A$H48 5 — (ATSDR 1999)
s DNA 418 1& — (ATSDR 1999)
HeLa flijfa
+ Bt — etk
8. EMNAM

ENIENDORNAWE THY A X T4 FA v ORE 2 ETe A T =X LI
RT H2E R EZ I & HT, R, IEOT —F T, A X T F 21 R OERN
AEICEET A2 EE2RLTEBY o TEIC L VB EEZ SNDIEERKDOS
1 F 72 13 ST D,

ShDOVT o I COREEEI 23 L7- in vitro MfREGERER TIIrE L
T FE BEAE L, IR O RETRGEIC OW TIEEITT - 72 3RBRIT. 00317 - s
B OB Ei %2 BRI R TN EINEIRETEDICHNETH D, N
HRENAE D D IO EDREN AT 1T —H — T 5 aJREM: 2 9
BHEFHLANE 2 TS, BRI BRIIE 20 9 AEFTO A B = A L FE 1325
FLF ML B S T\ 5 (U.S. EPA 2008)

FEREM) L~V TIX, $h DR AR KIGHERR SV TV D03, K5 OB T
EEHABEOHROEETH 720, WEBEOFREICHENH - 720, MW
DR TH o720 KRB ESCBEEA N A+ Th 5%, R FIEICRED
H DD ERNRFNZIT Y Z L TX 720y (WHO 1995) 73, Azar ©(1973)
DEBRIZONWTIE, BNV EEZ LN TS, Azar H(1973) 5%, HERES
50 /ED T v b, kHFREMICMERESR 100 LA L. $hiEEEN B L% 0, 10, 50,
100 3 LW 500ppm & 725 X O ICHFEESh 2 IR G Lokt 2 2 G- Lo, £
DOFER. 500ppm (MLFEHEE 77.8ug/100ml) LI EDORECTBIESENRO b b
23, METIX 2,000ppm LA E (i FERTERFE 98.4ug/100ml) OFETO HG8D Sz,
B D K o 13RS B R SR O IRfiE (BMEE) Th 72, 100ppm LL T O

B CIIEIEIERD b 2yo 7= (Azar et al. 1973),

=17 EHLAM
T whfE. | REBRRE | 5 E - R AR | = REAA R )
T - - L% mgPb/kg/day)
W) [PbB] (ng/100ml)
1| 7w B & | mIRE B N ATSDR 1999
~ A/ 5. W S0 /M JL M WEfR S/ U
INI A K EREN
2 | 7w b 2 4EME | 0.3, 0.9, 3, 7, 27, 56, 105 | B (R £ | Marcus 1986,
1 Me | gg¥E s | (5, 18, 62, 141, 548, | o i fE) (M 548 | Azar et al. 1972
20~50 1130, 2102 ppm Pb) ppm-, M 1030 | WHO 2003/1996
(xF 1 [24 7> H ¥ PbB: 12.7, | ppm)
100) 11.0, 18.5, 35.2, 77.8,
98.6, 98.4]

X. EFR#EFTOE
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1.

IARC
IARC (2004) T, #hd L2 DERAL G ORB ANEZ IR D & 5 1ZFHE L7z,
Fis AR L Cidk, ShEEm TIG1EES (218 ; foR»N A %’f’f%ﬁs“ FIFEAIRIC
72L) &%—D’tﬁﬁ%ﬁl%f’?%% ATH ; MRITHTLHRABEEDHD) DFF6
T TCOEFMENR DD, ZDIHBAT = —T /@%ﬁliﬁ%nﬂﬁ%@%< &L iR
AFEAEZRDBNNIAEL DO RBEIZ LR THEOW N E 72ITENTH O | B L 5 1Y
MREzoNdE SNz, A7 x—7 o ORGHETIHHER T, 2528 imL T
WA ERIRERICHOR T D aTREME 2 RO 5 2 LITHR A E STz, 206
TH LSS EREE G AT 7 4 T > ROFAETIE RERE T Z o
6L L0 LIRS, SARBIRED FH & & BTN AFA TN AR
R Lo, (B L, s A O IMERNIX, HEFHHFMICAE B Tl o Te, 2,
ZO6THOMETIL, BORAREOHEN bITOIL, 05 LEnEl T3 T
& RIBRPT2 T OMHTIZ, MEN S 5 & Sie, 2B D 9 H4AFHAE T
X, BHADB0-50% I L TV ey, AFE - &EE - e U BRI X 548
DR[FEMENH B & ZTz, I - R Z DM Dgas D IR FE AT OV T S RN N
ITONTBWIER Tl 0o Tz, — i EROIRE 2 [ EnRE TRE I 72 fF
HrdsfToi, ﬁ%foﬁ%ﬁh%\éﬁi#@iﬂﬁ?&iéﬂf:ﬁ\ 7R BWIER) TIL 720>
oo TLH O R ZIIZEN O B MIXTT D3 A2 R 9 AL IR E R (limited
evidence) k?ﬂ?ﬁﬁéﬂf_o

—J7, B ERTIX, BRI GICE DT v NERALT Y K7 U A4 —~,
7 v NORIBN A, T MiEEaS A, HEEEEY (lead subacetate
Pb(CH5C00)2:2Pb (OH)2) #5285 T v b« T ADENAL, 7> MEZ Y
=~ EOGIEFT R3S 5 L9 HI RS $h DO FEERENM 3T D505 A
+/\f£§ftﬂ@ (sufficient evidence) 73 5 & FElI 47z,

WETHE E LCiE, minide M i]“ LTBELLSHBNAMNH D (probably
carcinogenic to humans: 7 /L — 7 2A) [T 341, 2008FERF AR THAEE TV
VAR

2. JECFA

JECFA IZB 2 B DO OFHEIL., 1972 FEDH 16 [ CTirbil, AZE
B ER DI PR 7 8 A LI AR D PTWI & LT 3mg/ AR E ST,
Z®O PTWI %, 50ug/kg (REEICAHHY L, 1977 F D5 28 [Hl=#% TH Z 0 PTWI
MEfER ST,

1986 #=D% 30 [A] JECFA Tlix, LW &/NRICHRF 2 PTWI & LT 25ug/kg
REANERE S 47z, Z O PTWI BEE ORI, Zlegler et al. (1978)+ L U Ryu
et al. (1983) DMFFEFERIZHE S LD TH D, TN HDOWFIETIL, $hoFEHIHEL
BN 3~4pglkg RHE/HRE CHIUIEN~OEREITE O bz, BEEN
Sug/kg IR/ H LI EIC @6&WWA@iﬁﬂm®%ﬂékﬁiéhfw s 2D
PTWI %, $hINEFEMEDOH FEWE TH 5 72 DITER ORI A O ANl 72 2 HE N ¢, ke
FTHRETHDEVI GNP LHREINT (JECFA 1987),

1993 F D 41 [ JECFA Tik, FLE0/NR & RIERITHE RITH L T H o2
DIEZENRFE N &R0 DR S e %2 @i U TR BRI~ T 52 &
R ENS . PTWI Ot 440134 T OEMmE I IRk E- (JECFA 1993),

1999 {E D 53 [A] JECFA Tix, W< D0 OWF2e CHIZAERTRICEIRZE 2= 1T -
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1 AR OM AP ERE & 1IQ KT & OB M /R S 2y, M SHEEN 10~

2 15pg/100ml % FEl% & | &R+ D523 KOV -0l e 4G B D BRFUZ LR 4

3 DHAMEFENEDHINT 5 Z &b | FREIREEICAR 2 M H E09R BE O BB ZAF T 5 e

4 H LAV, LSRR 2Y 10pug/100ml LA F CORS#EMEDZHLIZED L & &

5 Fu. PERD PTWI (25pg/kg RE/AH) 23ikf: <7z (JECFA 2000) .

6

7

8 3. WHO fR#KKEHA FS1A4 >

9 b MZEBT D8O R EIRIT IR 12 LRI Z 0 R ROFRE Tt T 5.
10 INRDOERDOWMIFRITARLA D 4~5 55 < . EWFHEEENIIRA LY b72VWESE
11 NWEZEZHLITWD, HiT—RICHIZERT 28 THY . HLEL 6 ETD
12 FHERIEIR MRV TR DIERE~ DA FE R EIZ BV Tl b IS MR m W /NIZ s 1
13 58T L7 UEEBKEESE (RLvo 3 ) —F U AkiiESR  ~LDES
14 BB 2 EE AR O 1 -0) OIEMIREN M ERIRE 5 ng/100ml LI TR
15 HILTWDD, 2D LY TOIEMHRE & AERZEITEEM T O TW iRy, £
16 7o SRIFE#ENH 5 WEE X 20 D T 52 L2 L0 v o ARG
17 \CREE G R D, D OB T ENIRE DY 12~120ug/100ml OFIPHD /N
18 THRINTWD M, BIMEOFEIUIZED ST 7V, S0 AR R I & KR
19 MR EMEN DV | HERMBEEAOMR S L OTEIEE e e gl & 29, mHgh
20 FEFER 30 pg/100ml L0 HIRWVRETH HtOMRRICEEL R - T L VWOE
21 SAEBVEIREIL & 5, BAETHOE EIFIE 0 D OFERLE, IR E 30 ug/100ml
22 EFENL EORETHEERREMN 4 KAV FHEICH > TWEZIEEZRLTWD K
23 HARO R X PR ZEOFE R B I1X, HAERTOSMRER IR ZE O E L,
24 ZAUT 4 LA I L 72V 2 & 2oRIR LT D, B RIE COMFZRILE A IERE
25 REZFHTHETHY . MPEIEE 11~30 pug/100ml 24 U XE 5 HAK D
26 IRFEIC L > T ATEB LORMICAEREENH D & LT\ 5, BIEEILERE)
27 W BT B iR OB GEHABRICBWCHFEE SN TEBY TARC (1987) I
28 DML EME TN —T"2BIZ AL TWAD, LI LEER B B FOBFSEN S,
29 FERMAFEEL LT TR TR PRI B 2 5| i 2 3L FET 5
30 TEMD, ZORBIIIESNTHA RTA EEELS T EI3FBAENS B
31 EINDZLIIRD EEBEZBND, SMITBEEEN DV | SRR I OVNRITK
32 L CTHERNAROBEMMAH 5 X& TRWZ LIZESE, PTWI % 25 pg/kg/JH (3.5
33 ug/kg/day (ZFHY) & LTW5D,
34 FRaMiE X, WHODEEWKIEHET 4 KT 4 o Tlidk, K& - K- BWE &t
35 AETEBRIE R OShOAFAE, AERNENRE, FZREW I X OB BRE N EREGE, & R T
36 B SNT-FTRZBE L CHEREMER SN TV D, NTHRFBROKRE%Z5kg,
37 JECFAOPTWILIZFIT D EREVK DA 53 %50%., REWKOEIE%#0.75 L/H &
38 WETDE, A FTA MEIF0.01mg/LE 2o 7=, $hIRITE bR E WD
39 EMND, DA RTA MEIFMOFERBIZH L THERERIET H B O
40 HEENTZ, ZDV AT FHMEIZ19934FEI T b D TH DAY, 2003 D~
41 AY T F—ARETIHFERTHHERFSI NS Z EREGE SN (WHO 2004)
42
43 4. KERERET (USEPA) LXEERFHEEELVZ— (CDC)
44 US EPAIL, /NEDEAR « FIREREERIE, /N EE PR L OV EEE
45 DL ENRETORADOBEEL L OEMEEZGILET D2 E2REE LT
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

EEK O3 2 OB K EEHE L L C0.015mg/LE E 72, BB DIBYLR & LT
L. FHERLK R DOEEE 7y DIE R, ARHERYORBENHIT o5 & L (EPA
2007a) .

RSN K OSRE B ~DIRFEIC L DRI, MR E M, BEEIE, Hif
JE, BRFEE, ~E7n AR, KOBEHEATRRNEEERH D, HRAR
Z LT BRI K AR E O L X IR AR 72 LIS AT 5, KRt
BIEENA U DB O IV N7 Eic, BEREELY RIFT, 6 LT
FHNITAE Lo SDITENHAE RO, BEBEO U AT NEN, 2O &b,
EPAIT 1985\ EHESN ORID DFEH 2 Gt L7223, & D FED MIFEESE DR FES
THEDOMIRATENV R EA~ OB T AR MNCBENTFAE L7220 < D WIEF IR L
RHENEETELDZ LD, 1OORMDEERT D DIIREL TH D &b L
72 20044E6 H 4T . EPAIT. $hOMEERE T 2 HAED RO L B 2 —
ZHEH L TORWD, O OIEMENEFOMAIZ L D & | ShOBEFDOHERNEA
% EMEICTAND 2 IR 2 O T D FIETRO DL Y A 7 EIFIETE
72 U A7 Z IEREICITIR S W& W 9, SRIZIARN D, FRCERICER S D03,
RN BEITAE RS, EHDIRAE, SRFBRAE, (IR R O ORMAD AR EZFIC &
STHELLEHTD, 2o LB E BESMFELRZVWEIICERZD EWV IR
RN TS Z b, EPAIX, ShOSEBEAERT 2 2 EIXEE#Y T2
& LT3 (US EPA2004),

728, CDCIX. 1991FE#HE C/NED M F$310ug/100mlz A S b L~UL
(level of concern) & L. 20044EHF S CTHLUL T D 3 S bR MTOEIZXKT
5 HE (RfD : reference dose) Z#XETHZ LTk E L, ZOfEx
ZEH L TUVVRUN,

> MHER10pg/100mILL N T/NEORBICHEEREENH -T2 L 2T

ENSVIEvAS S /RVAN AN
> ST ORI BN OUREE Z I ER10pg/100ml DK CHIREIZ /510 5 Z
& MBHRZR N,

> BMEZTRTEIANRL, FOLIRMEZTED THIEEMIZR S,
F7-. CDCIE. $hBOZFDILEWMEB2 (B 5< & NENAME : probable
human carcinogen) (2535 L T\ % (EPA 2007b) .

5. REEXF4EEMRRE (ACGIH)

KEPE M A F%E S (ACGIH : American Conferences of Governmental
Industrial Hygienists ) Ti&, $8{EZEE x4 2BEIE L Tl e i
30ug/100ml & #ER3 5 & & b, NEEETARIEEMED & 2 Mhizxt L i s
TR 2310pg/100mlLLl BT 2 AT iE A R oo afn 8072 £ 73 10ug/100ml % 43
TAIREME, TR DB NRILOBERE D FTREER S D L EHE L TWD, 20
BELIX, $pfE#£E T K OV OfKG R0 72 RERRE DL Ik & D W T M3 5 fE &
LTHRESNTWVWD, 2B, BEILLF THEENAONLGERH DD, —iltE
OFTRXIFEEEZEHI TR THD &SN TWD, AT DATRIZ. HE-
TERBIROMIE 2> 5 F18D X D IZEH ST\ D, BIRFPERIN - AR
g HAERMAEAS X, PSR E30ug/100mlLl ECTRAET D LT 5HENH
L, HEERTIERWE SN TND,

F 7z, SATEEF TS 5 BELIL H $07R BE30ug/100mUZ ki3 5 X H O FF & I
JE (PESEBREE R O ABRBEIRE) 13, 0.05 mg/m IZFRE STV D, RS AR,
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1 & F O A Y & TE B CIXIR DB AMERHER I TWND R E FTOHEMN
2 AMEE OBREIZOWTITIH LN TR VWYE ] IZoH I TW\n5 (ACGIH
3 2007a,b)
4
5 F18 HAICEITHFR &M ENEE
& i PR IR L
HER
SMERKES 90ug/100ml LA L
&R R 7E R RS 60pg/100ml
R N AR ER S 1 40pg/100ml
REERIGEEET 30pg/100ml
IDEEREEE - DEEBIRERE 30ug/100ml
=Yl 40ug/100ml
=mE 30pg/100ml
BEEE 30ug/100ml
BHETEREE  BFRIETE 40ug/100ml
HERILEVEE 35ug/100ml
6
7
8 6. BAEEXRAFR
9 # 19 KN 20 I HARPERXRMHAF 2 (JSOH : The Japan Society for
10 Occupational Health) 7% 2007~2008 “FDORERETREE & LTS L28h
11 (R Dz =T,
12
13 x&19 SMOBEBIJHFAFRE (OEL)
1t OEL Yy IS Z 2
[Ci@s%io.] i ppm | mg/m? PRI %7753/;@ @aE | e RRE
8- kA (T
b EMEER<$h) | Pb - 0.1 2B 1982
[7439-92-1]
14
15
16 20 SMOEMEME=FVJICED(BEREINBEE (0EL-B)
W 20| o a—s— OEL-B BTV LN | R
fffﬁfggngﬁé?gf k73 £ 40pg/100ml EETIERWN 1994
17
18 X. BmfERaEsTb
19
20 1. BEMHOMHESR
21 (1) MNE~DEE
22
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ACGIH 2007a. BEI document for lead, 2007
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