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I. FHENRMEDOHE

1. AME
ma i
#4, : Lead
CAS &&= : 7439-92-1 (ICSC) (M 1)

2. YEEFHER

PRI ITAR & T LR RR DS &

R,

& 1

%o M OB OB FHIMR 2 58 112

fa B Uit DY FEHIIEIR

g n RS ieibdn PR gn RN

301-04-2
(fE K %)
6080-56-4*

(=K Fnd)

CAS

7439-92-1 1317-36-8 598-63-0 10099-74-8

C4+H60O4PDb
(7 %)
C4+HsO4PD -

3H20*
(=KFn#)

[{a=e=2v Pb PbO PbCOs Pb(NO3)2

325.3
€ 7N7)
379.33*
(=KFnm)

207.2
(1)

223.2 267.2 331.2

HHET

SRIK e

ZERIC S B
”Téﬁ“é

571‘%% ﬁé%%\ ﬁiﬁ@’\“ﬁ@ ﬁ@%ﬁaﬁ é
HERERIER R | 5 .
(47K 4) fidh
sk, Bt
WL AR *
(=KFnm)

280
(fE K %)
75%
(=K Fnd)

ghe (°C) | 327.5 888 315 (47fR) | 290 (4fiR)

WA (°C) | 1,740 — 1,470 — —




R 11.34 3.3 () 9.5 6.6 4.53%
(glcms3) (27K )
2.55*
(ZKFn4)
Vit R 44 g/100 mL R 0.0001 g 52 g/100 mL
(k) (20°C) /100 mL (20°C)
(fk4)
1g/1.6 mL*
(=KFnm)
R * % Vo) a-p . e
v fiet i R %%7 )= KERETI) ¢ | B T | 2w AT
N . - I TR AT + | TR -
FEE © Bt (4K 4) TR - ATEs | A IKERALT VA
(R ) ,glfz‘; s Wk /R=T | AR
WHE R | R it
TV RS | Th)-0 AP | AT
TV R ey e
(=KFn)
(ICSC. Merck Index 2013*, {bZAKEEM 1989**) ([ 1-3)
&1 SRUNBIELEYOVBELZNMER EE)
4R HAbgn* fiifegn * fiEfbgn* ZA=FN 5
CAS 7758-95-4 7446-14-2 1314-87-0 7758-97-6
a===v PbCle PbSO4 PbS PbCrO4
oy 278.10 303.26 239.26 323.2
4x ) EFE) =R Y IEN W~
TR e fE PR R fl PR R
ahs (°C) | 501 1,170 1,114%** 844
Wi (°C) | 950 — — —
B 5.85 6.2 7.5%* 6.3
(g/cm?)
VEARAE 1.08 g/100 g** 4.25 mg/100 g** NG ENG
(7K) (25°C) (25°C)
3.34 g/100 g™ * 5.6 mg/100 g**
(100°C) (40°C)




o 3 O Ot

v

(Z D)

£ I PN
HWALT A=A ¢ AT
YEETVE=0h - BIPA
IKERALT V) ¢ RIS
VA4S ] b
AR - R
TEERE - R

RIS« IR

bl - AR
ARilE « DT HED
AV

YNz [ avl VAN P
WERRT/E=0h © AR

Tha—l « R

WAL E2Th « AR

e - AR
- | AR TR
TWHY) ¢ REE**

IKEEALT VA
G

FriHEE AR
[ NN

(ICSC. Merck Index 2013*, {b7KEH 1989 %) (ZH 1-3)

x1 HBRUVMMEEYOYEBLEFEMHER (&EE)
24 B T b T AFIUE 7 b T = F L
CAS 75-74-1 78-00-2
B
He=5=v Pb(CH3)4 Pb(C2Hs)4
3 f 267.4 323.45
A1 FUEERTITN U IRV EIN
fhel (°C) | -27.5 136.8

. (°C)

110 (1.33 kPa)

Nz
#

e

(g/cm3)

2.0 (tbHE)

1.7 (bbH)

RAETE
(7k)

s

FFEHEIETFIT< D

VAR
(Z Dfth)

FEp a7y BN

N AT
ATy AR
B AR

Tha=y : AN AT

(ICSC. Merck Index 2013*, {b5KEEHL 1989**) (&K 1-3)

3. RITIRHIZE
(1) EAN
[EIN O FEAEEE 23R 2 1TRT,




x2 EROEEE., T ) EEEE

A4 HH R FEE(E
F A B, VRIS O HUR S

(B4 BE 2021a) (SR

Oﬁuu*@h&%/{ﬁ%

4) OEFnnWLx, P~k 950, 722
1. f&fh GREETR) DHMA, bH, WHIT, KL
1.0 ppm (1.0 mg/kg)
@IEO>NAZ D, OB DINE
., WA, HAZL : 5.0 ppm
(5.0 mg/kg)
2. mhn GEEEKERK) O% %

B
B

cIRXTNTF—F—H (FE - bR
) f5 : 0.05 mg/L LLF

XX TNTF—F S (A - RE
) & 0.05 mg/L LA R

« IRTNY F—H AU OTE R
B BBk« AR

Y
I

O#FE « AAEIET IS DOJFME—
OBk oA BBUK)

O BT T2 0/ H 0 lb

LBENDOLHEETH > TE b

QB EE D A v AKX, 45E -
RevmdEoRlE - (EFHHA)E  0.1%LL

e
@ F - Aav et oG EE N 2
0.2%LL T
O H - AIEEXI NS DFHEHD
RIS
O 7 A, WG IR T r U5 &
e AR

R 25 ecem U b (2L, Avry
FlEntb D TH CTHEE 3L kD

HDEEEL)
HTABL | AT ER 2 AL 0.5

ug/mL




IMEGHE | & 600 | 1.5
A AL | mLA&M | yg/mL

4t A 600 | 0.75
mL2LE3 | ug/mL
L Rl
A& 3L|05
P pg/mL
Wats e TNEAGH B % B 0.5
yg/mL

BB | AR 11L | 2 pg/mL
AL | KR

74 AE11L | 1 pg/mL
2Lk 3L
A
i 3L |05
P pg/mL
AUm v | INEGHEARFE RS | 04
gl& L K pg/mL
mEGR ez B LS, 3L | 0.8
Al pg/mL

C RS 2.5 em A XIFIA TR UGED
bLDOTH->THREN 3LUL

7 A 8 pg/em?
P o 8 ug/cm?
Aovwey | ES 25 | MEAGIHE | 1 pg/em?
5l cm A P s
INEGREE | 8 pg/em?
JH & B2
P
RS 25em P E, & | 1 pg/lem?
3LULE

QB HHIE X — i 2 2 BZR B - A s
S
MR RRBR : 100 pg/g LT
TAEHEER 1 ug/mL BT
PN ES7
MERBR : 10 pg/g LT
TEHEER 0 1 ug/mL BT
@& )8 T
TEHEER 0.4 ng/mL BAT

4. Bbbx

OB b b XTZ O FRE D B
Oor>Liz, vk, RNUHEe=
L, RYF L
VAHIAER © 1 ug/mL LT
QaLHEBL S5V
MERRBR - 10 pg/g LLF
WRHEER 1 ug/mL LA




OCOJDN 0Tk W~

@®lE, @B 7 &) —H
TRHEBR - 90 pg/g LLF

KEE KEKEERE (BETEE | $hROZEOLEY - $hoRIZEL T,
2020) (& 5) 0.01 mg/L LA F

BREEFEARTE NFEHKIOKEG IR D | 0.01 mg/L UL
BRI AEME (BREEA 2020a)
(M 6)

HNAKOKEHEITAR DEREE | 0.01 mg/L LT
R (BRIEE 2020b) (B
7

THEGY AR L BREEEE (B | MK 1L 12> & 0.0l mg LT
Bi45 2020c) (B 8)

KREIEGBhIETE | XV PR R (BREE R OSMEAY © 10~30 mg/Nm3 (i
2020d) (&£ 9) ZE)

REHEG IS | kAN (EFeTE ) R OZE DAY 0.1 mg/Ll GFER
(BREE44 2019) (B 10) FE)

SERS TEEEIZLR DA FEWEIZ SNV | $h & OZ DAY : 0.1 mg/L
DYEH L KB V5B 1L 0 FEE & [FER)

TG | fEAYE (BREEE 2020e) A ES2 0 0.01 mg/L BL T
(B 11) THEE A 53 : 150 mg/kg

Rt E OBRE~OHHBEOHE L OVEH | -MIckEE
DUEOMEIZE T 53R (RIFFEEY - BRIR

A 2019) (2R 12)

1 FEOTAE 6 A rié\6iuT@&%U@%DLTb\éo
OFrak @fuﬂv’s RO NEEEHT A Z &
QBIEA L éﬂﬂ\éfﬁ\ﬁ IOWT, BKEDOER 21T 5 HAEZEITIX. THISHRET S
B S DIEH O NG DITARBEOSE 452 &
OpH DIRVVKIEIX, ZOWEIZEDDH L
@ERE A & 22 DB O KT, FAUAMIHWD Z ENLE L, TOEDIA
WIREhA21TH 2 &
F7-, KEEY 3 (FRK 204 7 AR T‘i f@mﬂ«%ﬁwﬁ%éﬁﬁﬁ
D, G ERIER 2 CT& 5721 R 2351 £ Hﬁﬁz’)ﬁ%ﬂghfu\
AEFERIZB T, EAR B, 7J<’f*f%£aﬁzrtm“*“%% . f’\%u7k~’$@ﬁ'&*’@<°
pH & EHMIEEN S ORI ZED TE 2L 2 ATH S, (BEAEE 2012) (B 13)
AR 30294 FE R O ShBLG /KB DO FEFIRILITIE R 28 4,3994—,694 km. i F P 5350 245259
HET, BARK LN TWSD S DD if@ﬂ:{tﬁlﬂ (EE57#7 2021b) (M 14)
W2 THAHE LT TEEKE ZRA LTS _{ﬁﬂﬁé%%f@%%moo
3 HEEAELITIHEELS 1mol/Li @zk%/ﬁ% LIS BImH T 2MEORE VD,

(2) EHIEHEE
DB
P otrizconT, EEEMLEKZEEBS (Codex Alimentarius

8
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27
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Commission : Codex) . FkJIE# (European Union : EU), KE, 7%, %
—A BT YT - ma— V=T REREEEATRIE LTS, GEIIZAHERICT
i)

@8R K

AR EERE RS (World Health Organization : WHO) : #EHKIZ DWW T, 0.01
mg/L. (B &) (WHO 2017) (&1 15)

EU: 7T 2T VIR TNT4—H— 22T, 0.010mg/LL (EU2003) (=
8 16)

K (FF 2TV IRxTNTr—F—%FR<,) IZ20T, 10 pg/L
(EU 1998) (A 17)

K EERERE)T (United States Environmental Protection Agency : US
EPA) : fiBbKICHOWT, 7273 a L~y D 0.015 mg/L (Treatment
Technique) (US EPA 2018) (£ 18)

Codex: T F 2T /NIRRT 4 —F—TOT,0.010 mg/L (Codex 2011)
(ZH19)

B FE BRI OV T, 0.005 mg/L (Health Canada 2019a) (& 20)

A=A +Z U7 EKIZOW T, 0.01 mg/,. (NHMRC 2018) (% 21)

QFE - B
g HERTORIZONWT, EU, KE A=A T VT« =a—U =T K,
NFE, Tro~— 7 EPREHEEELREL TWD, GEBIT I TR

I E<T:RR

E22ISENDD!

ERSEE. SKELEICCERBVELEVWEHNRDDSE, B—ATEUZEHRISNIZR
RICDONWTEREHLTRDET,

ZOf. TEILRS. EFEERENSINE UICIBRZEE L TRV T,

U SRR P O EREZ D S 0BRSS a2 LTHESND TT

(Treatment Technique) |Z57%H L CHHBI S TR Y . KO EMEZFHIET D 2 AT L5

RKbBND, KEAKY T AD 10%LL ERXT 7 v a v LoL i il Lz ga, iBINr 72
HEZHELOIVLERND S,
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1. BERYILDIELE

(MAHFEEIAY ]

SKAEEDIAY FICHDEDIC, EIEBEL LT, REPRBEN LT, ZOHEE
HRETIERNNTUL&L DD,

=Sl VIR

(1) BSERPDIEE

(2) ¥ v =ENRTy FBRICKDIEIEHETE

(3) EBERAICKDIENSHTE

€25 END)!
I. F<BIRRD1. BMNDSDIE<TE, 2. BRRKPOIGRETIN UTDEED
DETIINDDNTLULDD, BEOTERZESRENNZLET,

<E>
I F<BRR
1. BBNODIE<E
(1) EW
DORZBPOIRE
a. SERPDI0RE
b. BRRIKPDISRE
QRENOSDIISBEHE
a. ¥Y—=7 v N\RTy FRRICKDIEREHTE
b, ERERAICKIDIIBRMNESHETE
(2) 85

€E2SEND)|
1825 BOWGICHRNT, BEDDEBICOWTTENMEONFILIEDT, @b
DIEBICIEIELVE LE UL,

(1) EA

OBEFOREE

a. BEGPOREE

BMOKEER T, BT OMREAEOOIT 21T o 72 THE(LFWE S A e A
RT— 2% & 2012 4E, 2014 4, 2016 4, 2018 LEICAEX LTV 5D, FEH
B# 3~6 17, (EMAKES 2012, 2014, 2016, 2018) (MK 22-25)

10



K3 BmlCEENLRDOSHHER (2003~2010 F )

T e PRI
g || ERRR (k)
DRI | R/AME | BKME | EHE H L fiE

¥ 600 | 0.02 580 <0.02 |0.04 |0.011
N 300 | 0.02 238 <002 |0.05 |0.02
K. 300 | 0.02 265 <002 |0.06 |0.02
oLk 100 | 0.04 99 <004 |0.04 |o0.01
B Lk 100 | 0.04 99 <004 |0.04 |0.02
é( ;ﬁ;ﬁj) 400 | 0.04 364 <004 |0.36 |0.03
é( ;Zﬁ; E) 30 | 0.04 30 : : 0.02
Pz A 100 | 0.04 100 : : 0.01
i U A 100 | 0.04 100 : : 0.02
< & 101 | 0.05 101 : : 0.02
Fop Ry 100 | 0.05 100 : : 0.02
Juvay— 100 |0.05 100 - : 0.02
L g2 100 | 0.05 100 : : 0.02
125 NAZ D 401 | 0.05 364 <0.05 |0.34 |0.04
nx 100 | 0.04 99 <004 |0.05 |o0.01
FEhE 100 | 0.04 100 : : 0.01
X9 100 | 0.04 100 : : 0.01
D % 100 | 0.02 99 <002 |0.02 o001
72t 100 | 0.04 100 : : 0.01
h 100 | 0.04 100 : : 0.01
R 100 | 0.04 100 : : 0.01
ERWVAT A 101 | 0.03 101 - - 0.02
Wb 100 | 0.05 100 : : 0.02
%EZ;;%&H%) 40 | 0.02 40 : - 0.01
%Zf,;;&& L, |61 |oo0s 61 : : 0.01
fiﬁigﬁ 4 |70 |002 69 <002 |0.02 |o0.01
fi;;gﬁ; L |30 |oo04 30 : : 0.02
fi;ggf 30 | 0.04 28 <004 |0.05 |0.02

11
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20

VAT 400 | 0.04 400 0.01

7L 400 | 0.02 400 0.01

NE 400 | 0.05 400 0.02

bbb 100 | 0.02 100 0.01

5E9 399 | 0.03 399 0.02

FA TN

(R ) 70

0.03 69 <0.03 0.03 0.02

AT )=

(Rpz7e L) 29

0.05 29 0.02

LWz 100 | 0.04 98 <0.04 0.09 0.02 -

) SEEMEIR. E SRR OB EREHE D 60%LL T DR AIZHOWTIILL FIZRT
PIIED %, ERBFARTEOEED 60%% i 2 5 & MIZ OV TIZEHHEO K UV
BEZHEH L, BT — % TR IO OTED 5 b, PO T FHEO % il

PEIED BB ORE & ERIRAO 1/2 & LTHH,
TPIIMED : B HBRSATE DY 2 IR & U B HBRIR DL b0 i B R SFR S o e s %
ERIRA & LTHH,
PHES : EREARMOWEL P & L TR,
(EARKPES 2012) (B 22)

x4 BmlCEENLRONWIHER 2011 F£5)

I

RS
(mg/kg)

T PR
SR

PR R
(mg/kg)

D SE

w/IME

SCN}

P

S fE

AA — b2 — AR

39

0.02

37

<0.02

0.02

0.01

WD THT X i

39

0.02

39

0.01

h~ bR

33

0.02

32

<0.02

0.02

0.01

) CPEMEE, EERAARN OB BB D 60%LL T ORAIZ OV TIELL TR

FED %, EERAAN OIS 60% 4 2 5 B OV TTEAHE L O
E@ZHH L, ##7 — & TIXINEDFED 5 6 FIEDOUTFIIED % 7Ll
FEED - BRI OFE 2 E BRI D 1/2 & L TR,
FEMEQ « M BRI O FE A AR BRI & U B HHBRAR LB 70 i BBR A O R %

EERA L L THE,
FHIEQ : EERAARMOWREZ o & L TR,

(EARKPEE 2014) (1 23)

x5 BmICEENDRONIHER (2013 F£E)

B

WK

RS
(mg/kg)

TE IR
SR

R
(mg/kg)

DRI

w/IME

TN

i

T

S fE

A EOFH

30

0.01

30

0.01

PEIEZR L

10

0.01

10

0.01

12




[0 ) 1 0.01 1 0.01%1
BRA 30 0.01 29 <0.01 0.02 0.01
NY —FHEDZED
N 5 0.01 5 0.01
ENHR K OVHR BIHS J
. 25 0.01 25 0.01
= 40 0.01 40 0.01
REEEES 103 | 0.01 14 <0.01 0.19 0.06 0.03
AL 40 0.01 39 <0.01 0.01 0.01
- s 0.01 0.01
SH I\ W AL
A By FLEE 20 0.01 19 <0.01 ©0.0014) | (0.0013)
- = 0.01
v [H S 1 d/\ %
FL AR A | 10 0.01 10 (0.0013)
.. 0.01 0.01
=Ty7 . .
LR VAN 7} 10 0.01 9 <0.01 0.0014) | (0.0014)
PESies 30 0.01 29 <0.01 0.01 0.01

) FEME,

TE B RIAG OFEHEI D R D 60% LA T ORI DWW TR NIRRT

FED %, EERAAN OIS 60% 4 2 5 B A DWW TTEAHE M O
HE@ZHFEH L, Billl7 — 7 TIE I b OFED 5 b EHEO U FIED 2 FLl,
FEMED - ERERFRIG ORE 2 ERmRA D 1/2 & LTHRL,
FEHEQ « EBRFAG O P E 2 E IR & L TR (UB),
FHES : ERERFAFEORELZ Y e & LTHE (LB).

1

SIPTRELDS 1 iR DT 53 HrfiE 2 Fe#l.
X2 Wy aNITMRZ R ST & & DR, FFEHZ W T, BAkRE Tl
TR AU REIN T HRUER TH - EP LR L TS

AME, FRAE, PME, TRAEO BAZIT mg/L.

EL
iz

o

(EARKPEE 2016) (1 24)

x6 BmICEENLRDOSIHER (2015~2016 F )

T e SRR
jan | B ERRR ) G ()

DRI | BoME | BRI | FE | hRfE
é( ;i;ij) 59 | 0.01 19 <0.01 |0.09 |0.01-0.02 | 0.01
é(;;ogﬁ) 59 | 0.01 59 0-0.01
EONATED 120 |0.01 61 <0.01 |0.07 |0.01-0.02
yea=3) 60 | 0.01 57 <0.01 |0.01 |0-0.01
T ARG H A 60 | 0.01 60 0-0.01
SN 60 | 0.01 60 0-0.01
B—v 60 | 0.01 60 0-0.01
KOO « N7 F | 10 0.01 10 0-0.01

13
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26
27
28

w9 DEY 38 0.01 7 <0.01 |0.18 | 0.05-0.05 | 0.04
REEFE 120 | 0.01 31 <0.01 | 0.06 | 0.02-0.02 | 0.01
Ty LJH 30 0.01 30 - - 0-0.01
BLEHIVa—2 30 0.01 22 <0.01 |0.02 | 0-0.01

) P, BEOREI O SR RO BT, SPTRERS TS CERBAL EOBAIT
TED, ERBAKRMOREID H 5541, FHEORUVOZ R, Zh 6O PHE
D55, FEEOXIL, FEIERQ K OB DI % fLifl.

TEIMED « JIE O BT 2 B .

THED : ERBAREOWE 2 ERI|A L LTHE (UB),

FHES : ERBARGOMWREL Y e & LTHH (LB,
(EAR/KPEDL 2018) (B 25)

JEMOKPER (2020) 1&, BWIFH OEFEZHEERELIT 72, 2019 4F 12 H
225 2020 4F 2 HITA[E 10 Hug o /NE G & OSSR IRGEIN g gk 7> 5 FYF 150 A
(158%720 10EAY X1 Xy 7)) ZHEAL, 564577 A~ (Inductively
Coupled Plasma : ICP) BE&/WEIC LV EBEAHE Lz (HE TR 0.005
mg/kg) , = DOFER, ARFHE L= BIl 2 TICB W TSR E TR T Th - 7=,
FBINH OERIE L BIFOMEE BT — X VT, BIIND O OR D {EEE
EHEE LT-, WHMEET — X%, 2005~2007 opli 1 7~~19-4F [T A G0l 8 Feit g
¥ TR R IUEE - B IREORIERES ) 1B T 2 H/IN0HEET —# (30,706
ANH) ZRWe, ENTHEIE SN T DHITBKRHE FIRMETHhEETe S E L T
b HEE SHLDFRIND B O OFEEEILH 0.0039 ug/kg IKE/H Th o7 (£ 7).,
BEMKPEB T, T, EEEOININ G O OBIE A B RFHE L Tk v | $hiEE
~OBINDOFHIT/NESNE LTS, (BEBHKES 2020) (B 26)

x1 HBWZAELI-SDEE—BIERE

ShOHEERERE (ug/kg RE/H)
HEIN T DRI n=30,407 (10 %L Fid n=2,487)
(mg/kg) 95 /X—+t X A )HE
LY Hh L —
AR 10 ELL R
0.005 0.0039 0.0039 0.0092 0.018

b. ERFIKPDIRERE

(a) JKEKIZH T DEEKR

2018 gl 304 DOKIEFFHI I 1T Db BB DR KRR TOR PRI (&
8) M, KHEM IS T DR TH D & 4 8,047 HIEM A F, 7,710 i
ST 0.001 mg/L LA FThovz, (At BAKEWHS Ak 30 FEFRARMN R

14
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(RaAARK © fermifE)) (B 27)

&8 #HKIEKTORIELEVDRERR

X5
@%d His5 10.0010.002 [0.003[0.004(0.005[0.006{0.007|0.008/0.009| 0.010 | (mg/L)
¥ | (mg/L) | (mg/L) |(mg/L)|(mg/L) | (mg/L) | (mg/L) | (mg/L) |(mg/L) | (mg/L) | (mg/L) | ~
ERNEN 8,047 7,710, 187 75 31 12| 11 5 8 4 2 2
K 1,758 1,715 21 9 7 1 1 1 1 0 1 1
A L 309 302 3 2 0 0 1 0 1 0 0 0
H K 4,113 3,885 133 50 21 7 6 3 4 4 0 0
Z DO 1,867 1,808 30 14 3 4 3 1 2 0 1 1

Asami © (2021) 1%, AKEKEZHE I ELZH L OREEIZ OV TG LT,

HARIZH 1T 2 WX ARAKGE KD ITIEIE, WK SETed & O 15 S3iE K & A

HI Ll oTWA, 2017 FICBAM. BAFE, AUk, dbdEE & OVJUN O 5 ik T

BEEBIHEH SN TWA 110 OO 687 KEAK (& 70 100 mL)

I, WK S 7% CIEEHEE (10 pg/L Rii) % o> T zad, #iKE 8 I

HILL B S8 T H 20% I B A8 2 T2, (Asamietal. 2021) (B 28)

(EHBXD)
ERAEFRDONBZECIRBVWCESFULDOTESRE U CRDET, CHEREHFELL
I2LUET,

Deshommes 5 (2013) 1%, Z#FFDEL N U A —/L T 2006~2010 20T
THKEKREZBIL, B O, o7 ) > FOZE, EROBRERYIC X
5KEKPEIREDENERF Lz, TRENOAEKTERE 2 2k L7
fER, SNEDRWVEEL D LIEOH DEEDO T PEMREEITAEL  hEDH D
FETIE, 5 HRIAZRLTHOEBRILIZY 780 30 ik zE it S 375K
& LIRS L2 O BeRIRE I IR Em o T, £2. 1970 4ELLRTO
FEEROZEOMOET LY & 1940~1950 FEOFERMF S S - (18 T
ERRbRENoTe, SHIT, MREIIFHAEEBNKRE L, ALV b EO R EMN
-7-, (Deshommes et al. 2013) (= 29)

2 A CAEJED BRI ER I L 725 > 7L Tk,
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|3k Deshommes & (2013) @ 2009~2010 2 /KIEAK &2 EREL L 7= EJE 0>
5 2011 FICTHAGEKRZEI L, [ R DI L 72 7L TR E) % i
LT B OB D EE TIE KR TEOKEKFERRENE < . £ D,
55 MKAZRL TSI LY 7T 6 pg/L, 30 KA S FhE Lz
BRI L= 7 LT 10.55 pg/l ThoT-, B ORWEE TIEEELE#T
K& 2o T-, (Ngueta et al. 2014) (= 30)

Wu & (2018) %, 2010 4 8 Az, FED 8 #IFIZIIT D JF/K K& OB g /K D>
OO RELHEE L7, FAK 59wkl whlE/AK 163 3Bt DEF 222 FEHZ DOV
T, ICPEHEGHIEICL Y ERBEZNE Lz (HEESR (Limit of Detection :
LOD) 0.004 ug/L), LOD % k- 7=50HE, JFk 28 3k, ik 79 5k C
bole, JFARKUBKOHIREDOHRAE (90 N—E L F A UH) X, £hE
#1<0.004 (3.93) pg/L, <0.004 (3.28) pg/L Th-otz, £7=. KIS D
BEIEOFEHE (90 X—F& % A VfE) 13 0.0434 (0.1147) pg/kg (KE/H Th
-7=, (Wuetal. 2018) (& 31)

(b) TRV A—F—HBICHEITEHEHKR

FI S (2017) 1%, 2013 425 K Of 2014 AEFEICHEA L= [HPEK OMRA S % 5
NOF—F—HH (A2 VT, 7T A BA, KES 15 E) ORE % ICP
BHESWEIZE D HE L7z (EEES (Limit of Quantitation : LOQ) 0.010
ng/L), 2013 4EE1E 115 #4840 (115 &0k o 37 3kl (=R 32%) THiH &
AUy IR O EL 0.15 pg/L. HRAEIX 0.10 pg/L (BeHi&PH 0.015~1.1
ng/l) Th o7z 9, £z, 2014 FHE1T 110 41N (110 F0EE) 30 BUEF (iR
27%%) TR AL, BRHREOFEIEIL 0.15 pg/L, FH9EIX 0.076 ug/L. (F
H#iPH 0.012~0.92 pg/l) Toh-o7-5, (FlE5 2017) (B 32)

QBENLDIFK EEHT
a. Y=y bN\RTy bARICKBRNERSHT
Ml s (2019) X, v~—F7 v bR Fy PFRICK Y BEWN2BFH 2@ U

3 EE TFIRMEAE 5 RE TRt SR ORI Ic T D bR A R L L
fb\éo

9 F 5 (2017) @ Supplemental Table S1 D7 —# Z T, 4 115 #4 GREH O
PIEZEEH U2, ND=0 & L7284, ND=1/2L0Q & L7354 & $12 0.05 ug/L TH
> 77,

5 Jrfi] & (2017) @ Supplemental Table S2 DT — & Z HW\ T, 4 110 8 GUEH D
PMEZRH LS, ND=0 & L7284, ND=1/2L0Q & L7284 & $12 0.05 ug/L TH

>77,
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FERES O — A BB A HEE Lz, 2019 4 5 H~25-10 AECOMI2E
10 MO M TR AERFFERTRIC I\ T /NERE D DI LT fedh 2 14 B (1B
HRBOE DOMT dh, 2B < Mg -, 3RE: WORE - ST 4 % RS, 5 -
o ML, 6B %s‘@*:a\ 7%# CHAITR, 8B L Z OO - WEEE,
O BE  MBATRICRE, 10 HE  FATME. 11 Y- DR, 12 B ?L | 13%:?)5
Bkt 14 B 1 BOREK) _Nﬂ LT.#&H%E;:H%LKO -

/%!? SRR /\ﬂ‘ﬁﬁi‘ﬁ DELY
BT ¢ T~

T JITVTTITH

B ey O Ll L\ ICP *’5 SIS /;ar“fmﬁu;l: L7=%%. 2014~2016$%é
26280 [F R A - *%nﬁﬁm*%bx%%ﬁzunﬁi@ﬁméﬁi%k&ﬂﬁﬁ&
BEAHEE Lz, 7ok, AFRAETIE, LOQ (0.026~5.8 ng/g (A/MEEIZ LD #7p
Do) HAREGZBOEIS A 72 L) & T Ao 2T B2 A (Not Detected :
ND) & L. ND=0 % 1/2L.0Q & L CTEREAHE L7- (ND iz >\ Cidid
#H2L),

2019 FEOEE - 2FEMEICBIT 28500 1 AYS720 OH#FE— HEIEIX
ND=0 & L7-34A 8.5588 ng/H. ND=1/2L.0Q & L7=34 8.88 ng/H Toh -7z,
1977~2019 FECTOHMOHEE — HEIREOKRFZEILEZK 1 1IT7R-T 6, FEHH
LB OHEE — BIEREICBIT D 1977~1982 H BT D 272 B 21X, 1975
EOFRT VY OEREIERELE L TEY ., 1996 4L DR 720800 13 8E
A% I C R B S VTV D HEN ABREBIEE O EIC K 2 BEIEWILE H Y Fﬁﬁ%f“"
BEA~OHHENBD LI EDRERTH L EEZ DI, 2T OERKIC
2019 FFOHEE— HEEEIX 1977 £0 10%LL FE TR LTz e qu\éo
IR EICH T 2B RMIEREOFHRIX, 11T 21.4%, 1#T20.5%T
Hotz, (ML 2019) (2 33)

2018 FEDERERLE TlX, 2017 FIZ@E -T2 2O FERITWA L, 1 BEOF
HBRERNELRoTWD (M 2), FHLIL, 2013 4£~2015 40 3 HF[f{45 0)%5
DR —v b HEDLE TEETL, SHBIESOFGFITZL < ORMEEIC

THEINTBY, BFEOEMEEOWTIIEEDORELNOLDEHENKEL 7L£

k HIEIZ VS ) 2N LWE LTS, (Falls 2018) (B 34)

2006~2019 FEDEORMEER] 1 N4 0 OHE— HEREZER 9 ITRT,

(FAH & 2006, 2007, 2008, 2009, 2010, 2011, 2012, k&S 2013, 2014,
2015, fall5 2016, 2017, 2018, 2019) (&% 33-46)

!_ |z
Rz
=)

6 1977~2008 DT — X 1%, —RME DHH),
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¥ \
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g3 80 -
% 'E 60 \1(
% - T Do A
sl AV N -
o 2 20 W )
o oo
0
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

1 SEREORELIL (1977~2019 F)_ (L5 2019 (S8 33))

Pb

O18 D28
O3 D48
msEE DoE
o78 D3R
o9 m103%
w113 o12@

W38 D143%

20164 20174 20184
M2 #BERSCHTIRBERENTSE (FELS 2018 (B 34))

CRREEIXV ]
NBICEEZZ2DITD. EULIIARFLEIIERICBHEDOATZH5CT D
KO~K 10 BOBESEABZEHEID (R 10 FIBICEHDES T, RBDH
SEHESNTRD, ENSHE18F (OIX) ~14 88 (BRRBIKD)
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2 (DN TE AXICBEOANBZFH L CRD T,

KOICOWNTIL, WS (2019) THRESN TN\ DEDESENSEHECLE UL,

& 10 [2DV T, RETEBEFDESHRE N VSN DIEE), 5eEUIZDFEKIC

SETCVEEVWTHEDET,

K9 MOBMBAID I ANGEEY—-BERE (g

AR 2006 4F | 2007 4 | 2008 4F | 2009 4F | 2010 4F | 2011 4= | 2012 4F
1RE: KEOZ 0NN | 4.97 13.27 | 6.40 4.66 3.26 1.90 3.32
Lin
2 e MEEE - F 3.48 3.75 0.56 0.65 2.05 1.51 0.78
3RF . AbBE - LM | 0.27 0.47 0.30 0.23 0.81 0.25 0.43
4 B IR 0.10 0.65 0.09 0.06 0.04 0.12 0.02
SREE: o - SN | 1.44 0.67 0.74 0.23 0.31 0.27 0.24
6 BE_ LI 0.91 0.37 0.91 0.50 0.46 0.56 0.72
THE: AR 1.12 0.94 1.28 0.70 0.61 0.70 0.4
8B Z DD | 1.38 3.52 2.60 1.06 1.91 1.99 1.46
MEEIE
9 B MEATHICEL 3.54 0.87 0.06 0.67 2.16 1.39 1.84
10 B A 0.96 2.98 1.36 0.47 0.75 1.28 1.34
118 Py - O 0.68 1.56 1.32 1.08 0.75 0.87 1.35
12 B 3l - LT | 0.85 1.53 1.84 0.35 0.73 0.66 0.49
13« Mkl 1.24 1.43 0.75 1.62 0.77 0.92 0.75
14 #  fOBK 0.18 0.02 0.00 0.04 0.03 0.03 0.03
At 21.1 32.0 18.2 12.3 14.6 12.45 13.2
=9 MOBEEID1 AZEY—BERE (ug) (&F)
AT 2013 4F | 2014 4F | 2015 4F | 2016 4 | 2017 4E | 2018 4 | 2019 4
1B K OZ0h | 0.6 0.8 0.921 1.65 1.2 2.36 1.74
Lib
2 BE MR - F 2.3 0.7 0.939 |0.814 |36 1.3 0.772
SHE WOHE - S 7HH | 0.2 0.1 0.252 | 2.05 0.23 0.18 0.230

7 Mils (2019)

(288 THE SN TV OO ATIEL 72,
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4 B JhAESE 0.0 0.0 0.0174 | 0.00 0.01 0.00 0.002
5EE: o - SN | 0.3 0.3 0.612 | 0.308 | 0.65 0.31 0.445
6 B LI 0.4 0.3 0.875 | 0.100 | 0.22 0.34 0.240
THE: GO 0.5 0.5 1.06 0.528 | 0.27 0.50 0.289
8FE: Z OO | 2.2 1.1 3.03 1.29 1.3 1.9 1.37
HEEH

9 Bf_ MEATECE) 1.1 2.3 1.81 1.47 0.83 1.1 0.293
10 BE : fasrdE 1.1 0.8 0.823 | 0.530 | 0.66 0.72 0.739
1R - 5P 0.5 0.2 0.668 | 0.328 | 0.29 0.15 1.89
12 B A - A | 0.1 0.1 0.203 | 0.298 |0.11 0.56 0.036
18 Bf_: GRBREL 1.0 0.5 0.745 | 0.447 | 0.45 0.47 0.309
14 B fCBRK 0.0 0.1 0.119 0.0665 | 0.15 0.19 0.197
it 10.4 7.82 12.1 9.88 10.0 10.1 8.55

EMOKBEDS (2017) 1%, 2006~2015 -2 FE i S 7= EA R = 7e DT —

&%ﬁﬁb\\

(EARKPED 2017) (M 47)

Sn0> 172 0 B S RERIHEE R O S M ORI & 2515 L7z (3% 10),

# 10 ShOBMHEANERE (2006~2015 FF 1)

o 1 N4z (Du;) EEE3ii6 s %(E/:a)\
o A 4.01 26.0
e - 1.67 10.8
W - 5+ 0.33 2.1
s 0.11 0.7
oo ENTA 0.51 3.3
RE 0.60 3.9
FER=) 0.78 5.1
PP - Ve 2.03 13.1
W& ff- i 1.57 10.2
e 1.19 7.7
A - O 0.90 5.8
F - AL 0.69 4.4
T A& 0.97 6.3
VCRVIN 0.05 0.4
At 15.43 100.0
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HA D (2017) 1E, 2015 FOHMEH T I 5 A4 (1l EO2FE) ©
BMEN LI BMIE B EE~—7 v b2y PRIV HEE L (K
o FHERHOANS DIEL BITEEN TRV, 2015 4 12 A (S IR
NOBED A ——~—4r v b5 151 B ZEEA L, 3 17 0o VR
v AR U2, ZHUEOIERIT S CENEREMIEFNGO 7 7 A 1000 D27 U
— L= LTITV, SRR A ICP B & rdiE 2 FIV CTHIE L, ik 25 FE 0 E
AR - SRBHE O I DA G IZB8 0 2K BMEEO— B EBEREZRD T
BN OO—HERIE< BEAHE L (BRH TRIE0.17 ng/lg (B ARy
/bg%tw@ﬁgorr@m#:/$2ykw@fgﬁi THH T RRAE Z 4
Z T, Bk)), mBIBENE - T-O [HFE] @ 124 nglg T, %mu?
[ @ﬂO@@%%T%oto*H@i<$aﬁmﬁi4%uyﬁf%@
KBEIZHELGTL2RWENT [HEHE) (28.8%). W%%MM(B8%)F%iﬁJ
(12.2%) DIET, ZHHNERD 50%LL L& EH T, (FHkb 2017) (&
R 48)

Ohno & (2010) 1¥, HAD 6 HHicB T 5 —HIWEIEL~—F v MR
v FHFRICEVHEE LTz, BRI oW TIE, HARD 6 &1 CTK 150 &5 & A
L. ERMEE  FEFHEOSEICHE ST 13 HORE 2315, ICP H&/HHTiE
IZE D ERREZ M L, Rk 16 FOE RAEEEE « REFAEDOER N O ZRMEED
—HEREZROTREMPLO - HHEREZHE LT (BRWINEE,
LOD/LOQ. ND ¥t T ND 7 —% O Y M HOWTIELEEHEZe L) . 8K
SOWTIE, B ZEA Lot bk, ICP E&OIiEIC X shiEeE
BOML, —H2LIEETDE L THREK LD —HEERELZHE LZ, TD
FE R B M OB K 20 & O — H $nE BUE: O 4 E + FEHE (R 721X 44.4+18.1 pg/
ACHhotz, 2D 55, KBTIV a— Lok« Z O OER BRI YLD &
HRRE L OHEEEBIEITZNEN 9.155.9ug/H, 8.7=1.1ug/H TH Y |
B 2> 5 O — B B HE1X 0.7+0.3 pg/ H TH -7, (Ohno et al. 2010) (=
R 49)

SXAEIXYF]

(P.20. L3 NBAM 6 #WhICHITD—BiBEREEY—Ty FN\RTy FHRD ~—
DIFA LY bRIT 1 ICKOHERE UL, 1 2DV

BIZINE UZBEIZEEc L TLSIESL). BUDHXNSTHESHSLDIC, FoIEER
S3BHICL > TERD T,
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(Ohno et al. 2010 [CDUL\T)
BRETRRENNS ST, ND DBEEIREREDFHEICEA LD ZEIRGELTLIZE0),

E22ISEND)!
B ZEIRE UZBFER® ND OERNICDNTIE. BECESEADDFIEATURL.
CORMYZ CIRRIBVWEEVWZTRREEN SZESDORGFHEICCHERZRFENNLTRD
ER
BHR. BETRICDONT, BEICIIMTDERDEEHEND D FXIH. EMAREDEITDH
DFEBATUL,
<Ohno et al. 2010 (P.2696) N'5ikM>
Detection limits were estimated to three times the standard deviation (SD) of
the metal concentration derived from 10 measurements of the method blank.
The method blank was a blank sample pretreated by the same procedure as

for food composite samples.

(RRAEEIXV ]

FHFIEBAD, EDBERINSBNKDTTY, RAUTBNDITTIIENENDFEELT
ANTWEREITBDTULESE U, SNEWNDEEAE T U SHEIBR U TUVEZWDZTIHN)
WA ERBNET,

SXAEEIXV K]

Ohno et al. DT —H DEXD KL, NDIRELLZEMY Y TILDREIRICE DL Tt
DARBEZRUE. Ohno et al DT —HE, EET—HEUTERDEKI TWDIREULZE
MY TN EEEICUZNY =T v EINZT v EOARBERIZHFHEANRE TH DN\ 444
+-- ug/day EVDENRESINTUND] BEOCERERIDKRNCLTEEDTL
£ DN,

E22ISENDD!
Ohno et al. 2010 OXBIC DN TIIARPFZRRECSNEI DT, RIR2 TIIEEHZ=
ZDFEFICU. BREBRELFM TIIEND LITENENDCTETRKBAUNTULL DD,

EXZISEND)!

1B 25 BOWG ICHENT, FRFEELD, MFOCERZNCEESEUIEDT, 5
HIIZOFEHICLTHDET,
SRECOVNTERHSNTND L, BEXEENSID, TSRV FTRATCDISLD
IBOEDEENDDAETNDDT, BUTCWELEBEZEDSA W, AMECDISLD
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EBISENWENDIBRE LUTEHDEEEISEIC U VWEETINERD,
* BREKD 5 DFESDEEHE SN TNDD T, CONDRELENDNRADDDEND
ERCELUAVEEZONEERS,

b. [EREREIC KL SMIEMEHT

Watanabe & (2013) %, 2001~2004 FEDLZ (12~HA5-3 H) (2. B
Bo1 2964 (BN 1594, &I 1374, 3~67%) ZxRIT 24 BEE D2
FEFRAIC X B IEOHEE 21T o 72, FAEHFPICKIRE P HE LM e
FEED & D (3 EITMZ., BESLK, TOMOKAIMbEL AT v 7)) &R/
EHORNWT FZATF v VRBRIEL MEZEH L THERMZ ST, HFRIHD
HEAHE LR, 2FEYR— 2R L, ICP EE&omEIC LV InREE %
HIE LTz, 2%, KA TIE. LOD (1pgkg) % FlEl- 7404k &%, LOD ©
1/2 &£ LCTHEMH L (ND HUZ DWW TIHRLHEZR U)o $niBECE O 8 fE (S
E¥ERAZ) 1% 2.28 (2.21) pg/H (0.12 (2.18) uglkg {KEH/H) Tho7-, Fhin
PR, —HERESEM LS, AENE D OBREICAERLENIFED 6
7o 7-, (Watanabe et al. 2013) (1 50)

Hayashi & (2019) %, BEEOEM L XA 4L U HEZLOETD
CEE D N~DEFEEFAE] (2006~2010 EJE) (2B D aRETHE THE L
7~ HAD 5 oA L E 3194 (10 fi~70 fX) oEEREZHWT, &2
FICBIT2RBENDOREIRELHTE Lz, BiEREEZ7— K7ty ¥ —iC
E0¥EH L, ICP HEE/IEIC I VERREZNE Lz, 723, AFHAETIE,
LOD (0.0003 pg/g) # FEl->7243#rfESI%E, LOD @ 1/2 L LTHEHE L7 (ND
BAZHOWTITFLHE 2 L) . = OfE R KA 45 o 3 H ke L 7= & F3Ek 949
A W2 gh 0 — B ERE O R EE_ CGRTEEER ) 1% 5.61=%= (1.84)
ug/H (0.0955= (1.88) pg/kg {KE/H), 95 /~—k& % A )VfEITX 17.3 pg/H

(0.319 ng/kg AH/H) Th o7z, (Hayashietal. 2019) (ZH51)

BREEAE (2017a) 1%, PRk 28 EEALTFHED A~DIX BRE=F Y 7
EIZBWT, 3 HUkD 15 4 OFHERE (40 kL E 60 i) @ 3 HRE O
A 21T o 72, BERERE B iR L=, ICP E&EOMriEIC & 0 eniEE 2 1
L7z (M FIRE 0.40 ng/g, ND 3 HOWTITE#E AR L), ZORE %R, FHHE
1% 0.082-0.047 pg/kg (AHE/H ., FRAEIT 0.069 pg/kg (KHE/H, 7 — % OFiFHIX
0.021~0.17 pg/kg REH/H Th o 7o, BWELEFE L O Z R 11 177, BRE
4 2017a, A 2017b) (BB 52, 53)
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2 x11 BEERAEBELOLLE (ug/kgAE/H)
SR | FHE | EEREE | PORE i
Yok 23 4 15 4 0.091 0.040 0.094 0.024~0.17
Wk 24 4 15 4 0.11 0.060 0.11 0.031~0.28
Rk 25 AR 15 4 0.088 0.049 0.083 0.036~0.22
Rk 26 15 4 0.073 0.036 0.064 0.032~0.17
Rk 27 R 15 4 0.056 0.030 0.048 N.D.*~0.13
Wk 28 4R 15 4 0.082 0.047 0.069 0.021N-D-~
0.17
ERIRE 90 4 — — 0.074 N.D.~0.28
3 % N.D.: BRHTFRIERE CPOELEOERERFEASZHRET 5BICE, ND.=0 & LTHH)
4
5 (2) w5
6 WA ORFEHKOMEBRE L LT, & 73 1D FAO/WHO & RNy
7 xS (Joint FAO/WHO Expert Committee on Food Additives : JECFA)
8 ITBWTE LDLNHEENEREEZF 12, 1312”7, (JECFA2011a) (/%
9 54)
10
11
12 F®12 FEOBREZHXROHETERIENRE (£4K/BAN)
A B B =S
i AR ( Jﬁ?’{ﬁ% ) ( pg/f;{ﬁg% )
F—2A YT AN P25~ 34)% 0.06~0.40%1 —
Ji% N 225~ 347, 0.02~0.35%*1 —
1 H 2K (20024F) 0.11%2 —
FU WAN AP Q= {115); PN 3%3 —
i A 0.9% (97‘5/\}%/&@)
AN
7 b . O 0.74 —
R @ L D) 0.36~1.24% (95 i)
AR LA DR 0.44%4 —
LX) v EENIN 0.27%6 —
=a—Y—F R RN B 0.18%7 —
KIE ERN 0.03%8 (90/\9'_?65 50)
| 13 %1 #SRA (Limit of Reporting : LOR) RifiOfii% 0 & & L7-5A L LOR L[F L &

24




© 00 13 Ot WM

—= =
N = O

13
14
15
16
17
18

19
20
21
22
23

IE LT-5A OhE
%2 LOD/LOQIIRIALTWVRW ; EHHITW S DO RHEZFRDN TR TURINTND
W3 REZ 68 kg LUE
W4 REZ 63 kg LIUE
%5 AEO LOQ KimDfE%E 0 L{E L7z¥sa (lower-bound approach) & LOQ &% L
WERE L7284 (upper-bound approach) DI
%6 KHEZ 68 kg LHEE ; LOQ AHOEEA LOQ @ 1/2 & L THEE
%7 LOD RKiifiofEz LOD @ 1/2 & L CHE
%8 LOQ KiifiiDfE4a 0 & L THEE
(JECFA 2011a) (1 54)

x13 FEOBEHXOHETHENRE (FEI)

. L FE B R
] /Hi g %
/5 TR (nglkg K/ (nglkg K/
F—A TV T 2% 2 0.03~0.93%1 —
. 4552 0.19%2 —
AT 9~ 385 0.26%2 -
T TEH 6~9%3 —
8.2
- ~ T A ;
i 2~ T 3.1 (97.5N =t/ hAl)
1~3m 2 1.10~3.10%4 1 22.1~5.5
3% 1.7~5.2
o A~Tr5E IR 0.80~2.61%4 4% f1.5~4.4
TRkE1.4~4.4
(95N =t 4 l)
PN FLE 0.9~1.3%3 —
LR ) T 0.5~0.8%3 —
s = IR 0.34%5 —
=a—Y=T R 1~38E 0.31%5 -
6~117"H AR 0.13%6 0.3
b/ NES| 2552 0.11%6 0.2
CIN 22

#1 LORKWOEZ 0 LARE L7 E & LOR LR U ERE LG E OlE
%2 LOD/LOQIIR I TR EHHIZW S DO RHEZFRDV TR TURINTND
%3 FLELDOEREYTZY OEEEDRAD 2~3 fiF L RE
¥4 AEOLOQ RO E 0 LIE LA L LOQ &5 L EUE LIZHE DOIE
%5 LOD KiifidfEiz LOD @ 1/2 & L CHEE
6 LOQ KHDEEZ 0 & LTHE

(JECFA 2011a) (M 54)

Schneider & (2014) 1%, FA YD 14~80 i DB L 2 %G\ BEND OHE

WEEHE LT, B OREE L 2000~2007 412 Fi <4172 German Food
Monitoring Progtamme (GFMP) CBE/E Rk 7 — 4 | &R OEREIE 2005
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~2006 FIZ5%E0 =472 German National Nutrition Survey II (Nationale
Verzehrsstudie II : NVSII) %07 —% z=fiH L7=, LOQ XX LOD (E{KH
REAEITREHER L) & Tl 72t Rid, £ €ho 172 & LTEI L7 (ND
BIZHOWTITFHE 2 L), EORE, ShEIEORITEAEIL 0.53 pgkg AR/
A, BEIEORED VIX 0.72 uglkg KRE/H ThoTc, Z0 56, IEHEEL
P, RFE- ST, B ARROFLGRREL, £ 128.36 ng/kg 1K
H/H., 87.14 ng/kg {AHE/H . 78.06 ng/kg {K&E/H ., 77.87 ng/kg KE/H . 72.64
ng/kg KE/H CToh 72, (Schneider et al. 2014) (= 55)

Marin & (2017) 1%, 20104E 6 A5 201142 AlIZ~—F7 v AR v b
HFRITEY , AL DAL THIBRICE T 2 8EN O OMERELHEE L
7oo ICPEESIMEIC L VEIREZHE L, LOQ (0.4~10ugkg) % FEl->7-
OMTRER%Z 0 & L7236 (Optimistic U 4) &, LOQ @ 1/2 & L1=5G6E

(Pessimistic 7V 4) O EREZHEE L7z, 810 ko H 5, LOQ % LA
STRBHT 84% Th o7z, ShEEMNRE D FHE )X, 6~15 DT EH T
0.45 (#iPH 0.41~0.50) pg/kg AEH/H (Optimistic 7 U ) K0 0.83 (HilH
0.76~0.90) pg/kg (K= /H (Pessimistic 7 U A7), 15 LA ED R AT 0.21 (i
Ui 0.20~0.21) pg/kg KE/H (Optimistic > 7V 4) K 0.44 (/i 0.43~
0.45) pg/kg fK&E/H (Pessimistic > 7 U A4) Thoto, £z, BN LOHFE
TR HRE < Optimistic > F VA THEL 63%. %A 49% ThH - 7=, (Marin
et al. 2017) (%1 56)

23 REZHMLDIECE

(1) REGZEDOHEE
DK%

HRAHS DY 2005~2009 FIZHBN 8 DT OBLRIET (2 2 PNT EE AR, 1D
FridEEH) B L7 R ENIEE D 5 MM EHEIL, AR TENE
114 Y13 ng/m3, (EFEMIT 14 ng/m3 Th o7z, BEHIL. ZEH L EEHO
M CRERHFPEIREIZZEZEN 2N D, BB HIIRE O FE R TirE/en
TEERBLTNDSE LTS, (Yoshinaga 2012a) (&8 57)

BREEE (20200) 1%, PRk 3029 R ERGRYEET=4 1 » JT#HEICE
W, 2F 1523 M TR EREE KRR T O L O DI A WIEE 2 HIE L, 4%
HRIZIBT DA 1 BIORERSFEOENREMEZ R U (B T IRE A O H#
ERERZ M FRMED 1/2 & LTHEHE L, ND iz W Tidit#a L), KR
HHERTR FE D SR M b i O S 3 B R ERCER C 8.79-7 ngPb/m3, i HKW

26



© 0 N & Ot~ W N -

QW O W M DN NN DN DNDNDNDN H H oH R R
R =2 & © ® 9 & 0N A~ W+~ S © W -1 & U h W o~ O

i 3T R R T 2.80-82 ngPb/m3 Th 7=, (BREEE 2020f) (ZH 58)

@xiz

Takeda & (2004) 1X, HAD 78 AT OFRM L NEH HEE L7 514 © +
BEREE 514 2 R iRtk . ICP H &AL 0 MR EE 2 HlE L 72 (LOD/LOQ
KON ND U2 HOWTIEEL# e L), ZOfER. shlRE O LMEIX 20 mg/kg, H
WEYE I 24 mg/kg, #iPH I 1.0~1,100 mg/kg T - 7=, (Takeda et al. 2004)
(2 59)

OIN=E &k SN -
Yoshinaga & (2014) %, 2006~2012 FED > E 7 A I B W TEN O
— X FRE 100 FFORBBE Z AN LB O NTEBENEDO L wZoicB W T, k%

250 pm Al OB 2 §E o 1% . ICP B B iEIC KV $hiRE 2 JE L7

(LOD/LOQ KN ND £z oW FEtdkze L), SniEfE Of/IME, PHRfE, iR

BiZENnZ1 11.9, 49.1, 3,730 mg/kg TH Y . M HMSIEERZS) 1

57.9 (2.50) mglkg THol-,

HADEEICE T 2 ENEDOZ LRI 21TV A5 217 o I fiR . $nid

T FEROAXEOHERA LN Z LD, FHEGIE, ENETOHMIT+

BHORTIE AR, BALRRT FAF v ZIZHRL TS Z EnR@ganze L

W%, (Yoshinaga et al. 2014) (=1 60)

A= AT BN SAY A= ohe e INVAE y 12

E2I5END))!

SKFEERD, TNDRIREDIBEEICDL T, Yoshinaga et al. 2012 &
Yoshinaga et al. 2014 (35 >V TIVDA—/\—=5 v THBHDED. %280 TN TH|
BRLC. 2014 /X DT =T D EET  ANEZ DL DOBEENLFT,. ] £DT
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XY REVWEEEFHUIZDOT, Yoshinaga et al. 2012 ZElkR L. Yoshinaga et al.

2014 Z88V\E LE LIS, CHERERREVE LET,

@EFR&. BEb o

FHEf S (2011) 1%, 2010 45 H2> 5 11 H £ TIZ, #BNOBE D/ NFEE T,
FREN O ATEZEMNCFLSh R L B VIR BE CE L, SRS REE T % FlENE
D& HE AR EM M 135 5 (HL AL, ~— T —~ ) R—bX |
X—ARVF—H, a7 TR, R ONT BB, ST M OEfif R, B
fiiv, $hE. 7V v 7ROV, 778V U, FoMAM) AEAL, &
i e OB G BERTRE 2R 2 B L B O S AL TV 7RG R IR 4 ST 8
% BV BRUDN = A R RS 40 2 (s ). s EnE ik s Lz G 150 &
1K), ISO 8124-3 DIEIAHER % Elii L. ICP EEOIMEICL VDA ES:
HE L7z (R OVE R FIRMEIE 2.58 )T 8.59ng/L), DGR, 77 U Lk
JRIT 23— @ 2 BLELH ISO B OAEHBREE (90 mgkg) ZEx THY

(ZNZE1 1,810 L1 1,660 mgkg) . RV L= 18— S—0D 4 B0
TEHREED 1/10 2 2 TV e (ZiZE4 47,9, 19.3, 17.7 1) 13.1 mg/kg) .

(HERT S 2011) (B 61)

INEES (2017) 1F, 2014 KT 2015 2, TERKORBIRNTIEA L,
ENTIRE - SNABEAETEHGO S b, ARE - I TV &2
AL FTREMED B 5B (U B 8 FifH, MEfR 16 Fs, SPTHAL 6 Fis, SNk
fifi - 2ffidh 5 FE, BT - EBRMGHOBR S — 7 VEL OES MW 10 fE, It
H 5, 2MIAEATER) 20, st XMaotric X vina A &2 HEL
7o (B& TR 0.006%), ZOfEF, 250 Rkt 183kt (v /= K, &
SRy FOBRr—T N, R — R, 774, H— Rr—2, ##E, Fox
o, BEoRVEROH AT r—R) THRABE S (0.619~14%), FHENDBLE
Sh7-HEoR Y b e =/ (Polyvinyl Chloride : PVC) #¢7&E S iu7-Hlih o
2, ShEARENFET D EMER I, —F, It (22 REhH KOWEE
B @R (35 3B M oIt Sz oTz, UNED 2017) (B 62)

Greenway M O® Gerstenberger (2010) 1%, K[ET AXH ADEBFFTH HEREL
L7 7 2F v 7/ OBb Lo T OMREZEE X fBaotric L fllE L
(LOD 10 ppm (PVC #). 2 ppm (PVC HLI4V)), FDfERE. 535 Mk 29
KT 600 ppm  (#fiPH 621~8,081 ppm) ZHEL THY, ZDHH, 20 MK
I ERDPEA NS PVC THY | 17 MiIE7 a Agenzatt & LTH
WAHHEBDOEB L B2 Tho7-, (Greenway and Gerstenberger 2010) (& 63)
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Shen & (2018) X, PEOTER AL FA v a vy FTHRESH TS
HLHB LR 100 RIKOEEZHI Y B | Rkl ICP B &S HriEIC X 0 &
EEZHIE L7z (LOD 0.07pg/L (RghiiR FE 1.75 mglkg & ONRITAMESRIEFE 0.004
mg/kg I[ZFHY) . ND U HDOWCIEREHER L) o & ORER, BEHHRERTEE D1
il TAEHE(R 2213 92224 mglkg, FIEMESATIREE O V4 =R 21T 2.8+20.4
mg/kg Toh->7=, (Shen et al. 2018) (& 64)

Perez © (2017) 1&, KEY 7T 2aTRBENTWVD 3 2F 2 — 21k
Vidh (Vo 727407 AT 4L B, TAY % FU) H0MIE<EICE
5 ML ERTR FE % Integrated Exposure Uptake Biokinetic (IEUBK) €7 /v (+
EtH) MO Adult Lead Model (ALM) £ /18 (ikAN) ZHWTTFHILZ, Wr
fery (12 BIAR) I L TV D+ &6 KO Tl bFE S I K 2R Y 2

1T nEBZ NN, BEMIHEH L TWARATIEIY 74 1=7 71
R ar6s TEDONT-HELRITIRVEO Y AV RELZBIEHL T\
ED, EKBEEZTHTHAIORDIFHEBMLETHL EEZ BT, (Perez et
al. 2017) (&} 65)

(2) REEMNODIEK EEHT
DADZEZLZEHRNE NIRER )

Yoshinaga © (2014) %, 2006~2012 4F|Z, 19-FEFFEE N O — & FEE 100
HF D BUEE U= fabat A Dl U 7oz 2 &2 2 LSS NEE A2 liR /iR 1% . ICP
FEA%%*&D@%W%M%Lk(UMMI@ZHﬁNDﬁKOwTM%ﬁﬁ
U)o $hIRFE D JufliE49.1 mg/kg—4% 4
mg%gl%%@$r—%$r—¢@%@&fUSEPAﬁV\ﬁLffwﬁﬁF&%ﬂ@ﬁ%liégl
PENEEEROT 7 4/ ME (100mg/H) »HHEE Sz 2 BN
FEH S OHEESHERUE (X 4.9 ug/H Tdh - 7=, (Yoshinaga et al. 2014) (F548)
(21 60)

QEFRML. 1B
/NEE D (2017) 1E. 2014 KON 2015 AR, TEER R ORIRIEAN THEA L7z,

8 JEE I DVE Y Xt BT < B ST ATER ATREAR M O I ME X O D IR W o af i
BEZTNT2ET L, HitEIC i< #% STV 2R WEENR P RE AR s 0D 2 oD FEvE ifn.
$riE (typical PbB concentration) (2, THEHERNREECWINEEZZE LTRSS
j:i%fPEO) EBSOIMPEEEAMET L LICEIVERT S, ST A—FIZ/AEK
OCEVKOIR B IZ 8 £ TR0,
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ENTIRE - SNDBFEAEEHSO 5 B, RS « I EE > TV %2
ATerTRetEnd o8N CUREE 8 fifH, Ml 16 H8. BT 6 FE, =L
fif - 2ffidh 5 FE, BT - BRGHOBIR — 7 VE L OESH W 10 fEE, It
H 5 ffH, NMIAFATER) 2xRIc, @ XHomic L viraAELHE L
7o (E&E FIRIEE 0.006%), = OfEF, 250 it 183kt (v 7= K, &
KAy NOBRTF—7 N, EREa— K, 7914 Y, I—FRr—A, #H, Lo
. BoREDVER O AT 7 —R) T &S (0.619~14%), Fm A gk
iz BRI e = (PVCOWE S-S o iz, $ha A BT AE
THZEDHERS N, — 7. e (22 3B MOWEER - @A (35 &EH
SlIghsmti S oz, £72, $hnsi Sz 18 ikt 5 6 9 BEHZ DV
TEEA BT L TR FATE 955 A3 5 6 5 ElA (bioaccessibility?) K OVNED
HEE TGRS — HEEE WA R LR, T 0.43~4.6% K O 0.21~
90 ug/ A EHEE ST, UNED 2017) (7548) (B 62)

<BE>

BTSN T U 7= AL AR 3BT 28 EE o A ERE SR (201008~
20197-4-F) (R 14-1, 14-2) 2k b L. BEOREERE (0.01 mg/L) Z#i#x
HBEOEISIT., WTHOEEIZBWTH 1% FThoTz, (FREEE 2020g)
(% 66)

x 14-1 SnDREFEB DRBEEEINR GREME) (20197-F5E)

R AT SR 0 TSR #E (%)
)1l 3,1373.226 34%
A 266262 02%2
309 774850 0
AR 4,1774:338 36 0.076-14
X1 HRRfEIE 0.0216-045 mg/L

& 14-2 SnDRERIAR IR D IRIGEEEBBRIAR
(201008~20197-4 )

9 FIREL T FOMILEOHR TR L O 20mER T, UNEDS 2017) (B 60)
2T linvitro/ XA AT 770 & [EF.
10 jp vitro ' NA AT 78T oD L,
1) R B R TR S0 2 AR HEERIREE 2 E, T A X A N DR DY 100% B IES PVC
HER CHERK S ND E WO T —RA N —RAZRE L, /WNEDONT ZZ R ) — HERE
(25 mg) & AIHRRESNIRE A BT S THEE, (NED 2017) (B 60)
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HIE R 145 B b S A #HE (%)
(Y Y5
20084 14;249 54 038
20094 1E 13,843 56 040
2010 4% 13,215 45 0.34
2011 4% 12,383 45 0.36
2012 4% 11,969 43 0.36
2013 4% 12,276 24 0.20
2014 % 12,275 20 0.16
2015 4 12,057 24 0.20
2016 £ 11,702 13 0.11
2017 £ 11,561 26 0.22
2018 4% 11,376 18 0.16
2019 4% 11,120 19 0.17

[ R Ot 5 8 SRR 28 520 U 7= T 7k o0 /K BRI E # 5: (201008~20197-4E %)
—(FE15)1T K B & 20197 TR W T, SR S - S OB A 1T 4.64-2%
THY., 209 LBEDOREELYE (0.01mg/L) &8z 2HEOEIEIE 0.401%
Tholo_(F215), (BREEA 2021) (B 67)

& 15 SOFEEHNMTKERAERR BUZERE) (201008~20197-F )

A (R A () HiEmE (%)
20084 FE 3193 10 03
20094 FE 3,219 1 03
2010 4% 3,041 12 0.4
2011 4% 2,975 13 0.4
2012 4% 2,962 12 0.4
2013 HJ& 2,964 9 0.3
2014 & 2,755 7 0.3
2015 & 2,712 3 0.1
2016 & 2,758 9 0.3
2017 - 2,689 4 0.1
2018 4% 2,726 10 0.4
2019 4 2,786 12 04

X HEEL 1T, AE LR OEEL#E (FREYE) LR ORTH Y | iR &3,
AT D BIREOEIE TH S,
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(1) BREPRBEENMSDIEKBERVFTERHETE

Takagi © (2020) X, 2006~2010 2, i B OHEER D/ NR O D 5
JE 12 P b/NROBTEREIR & 72 2 REERE (B5a (1 BookRRE) ., %
JE « /NI - SLESHER O T3, ~ 222 BENE (RfR#E=<274), E44
ZA N AEOBPHUCEE LTZZ A N) %) ORREITV, Hoh -k 4
fEt% ., ICP EE/OHHEIC L VB EAHE L2 (LOD/LOQ & ND #iz->
WTIERLHEIZR L), BB IREEIIFENE (REoEE) 2, TEERE -
2 M2 p RN R L O K RIT T NN O SCHRIC D < Sz e
il (85 mg/H, ~r2 iz hENEE 25 mg/H, KUK E9.9mdH) %
v, SCERE] X HERE] NCX Y —AIRERELEHEE Lz, d8/hEo
OB, T — X DOfiio 7 8 4 0O — HENRIBEEHEEE O FEIE S ER AT 6.1+
4.6 ug/ B (#iPH 2.4~13.9 pg/H) Thotz, TD I b, RO IFIETHE Lz
BRI D DO FER (FPH) 3R8% T 18~87%., ENFE T 11~78%, +3# T 1.8
~6.8%, L2 K Z REPNEET 11-.780% KA T 0.073~2.0% TdH - 7=,

F7- NEoM R oRIFEEZHEE T D701, v /L Fa L s Z—H (MC) ICP
BB TR 2 O TR & OV BR R FCEE 80 0 22 B R ( b (207Pb/206Ph |
208Pb/206Ph) ZHE L, EDOFREREIRET — & L2 H T, RMELAEIC
TN LN 6 4R E LmMmF e ~DEKEREREI O %5 &2 BIEET
AL X THRMT L 7=, IRPNICER D A E =80 (IHER) & DD 7= 0123 A
RICRI L 5 28 DRINIRLE ZET 24BN H D Z Lnn, BREREHZI W
TIIEEEE R (0.4 mol/L 7'V > L KEEK, pH1.5) ZHWTHIH LA 4T
T T NI B T RIS E LTz, RERMINCHEN S ONT-DIX 34 TH o7 (&
16), ER%HGRIT, 1 LIFHER 222 NENEE 1 4132 iz
ENE, M1 LAIFETCOBKRNFRSETH -7, R0 3 LR ELNRNo
oo BHE DX, ZOMRICEBIT DAL OARFHEFEEL LT, (1) mAERRED
HEREIE~OHEIZBET 2RO IR, (2) Binkel] & BREESUR O IE R o
HA LT, (3) BELOEEREOMREME, KO (4) IUE LB
DOINEL BIROM S 22T T 5, (Takagi et al. 2020) (S 68)

& 16 HWEEIRICEL > THE SN-HEREC EDHFEAR

Pb Uptake™1 Pb Intake™2
PRI, AR JUEVN
(ng/H) (%) (ug/H) (%)
I, 8% B 0.81 19 1.2 8.6-12
+- 1.1-2.1 26-49 5.7-11 57-79
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Dy Z 2 RSN 1.4-2.4 32-55 1.4-3.2 10-32
B 4.25 100 10-14 100
it
IR, 8% B 1.5 24 1.6 15
i1 0-0.84 0-13 0-2.3 0-21
THE2 0-0.94 0-15 0-1.8 0-16
A2 B2 BN | 3.9-4.8 61-76 7.3-9.1 66-83
B 6.29 100 11 100
Bt
HIR Tk o 0.68 34 0.88 5.9-11
R 0.60-0.93 30-46 1.5-2.3 10-28
2 B2 RSN | 0.39-0.70 20-36 4.9-13 60-87
EE 1.96 100 8.1-15 100
At

X1 BYUEEHEE TR
X2 BRSO Pb Uptake &, ENENTHELTZAA AT 7Y T 4 InBET

Ohtsu & (2019) 1%, 2014 4 1 H ~#5-2015 4£ 10 H[Z£=<, HikR
HOFCIZIEIC 1~3 5D EL RN LIFFEZFDFEE 894 (9 HLAETD
e 7T — 2 NG LT OIFR 86 £ LNV E % 8T 44) Z X4 3 HiW Dk
RERE 21T o 72, FEREREIZE L, ICP BEE&OIMEIC L VREELZHIE L
7= (LOD 0.001 ng/mL, ND #C oW CIEit#ize L), BT, FalkEiEd i
HD T HRENSHRE DEENSIUE L Tmarz gz SENEE (R 2 74)
HFERTR B 2 = %L X — Ot X S tric L v filE L (LOD (2.5 pglg) & F
[\ > 723 HrfE %, LOD @ 1/2 & LCHEI, ND iz oW Tiitdiia L), =~
242 LENEERR (I . 0.03g/H, 7% :0.06g/H) =AW THmERE
ZEM U, ENERENEE O FIME, i, SRMEIEENZR 1.20, 46.00,
234.00 pg/g THY | FEIfHIF 53.37 pg/lg ThHholz, I HIT, FEHDRIHIML,
A O RRG ML, HHPERF I M A2 B U, i TP gni & 2 )@ L7= (LOD 0.001
ng/mL),

s e V- E b ORY (BRI DR 2 & de) . fAEIK UKEAR K TN 3
TN F—H—) ROz L2 2 LSS NEE RO IR, SHi B E N R
A /A 1f TR R BE DO BN AR R A 2 R 17 IR T, RAMmIE<KED
9 bty 2z 2 p S NEE O % 53R O S E-GEED-IE, RS 16.1% (#il# 0.35
~55.5%). T EHM 38.4% (#iPH 0.6~81.3%) Tho7-, EmiZB W TIL,
W2 I /% Hh I D A JHE Ky OV R B FB SR D SR B R & AR i/ 47 1 Hh $0 98 S L2 A
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BIXA LN o T, FEBITBNTIL, ooz 2 bENEEHROMERE &

KM SRR EICIF VAN A B2 (p=0.029, AT~ > OELLHE BRI
(p) =0.234), EELEHI1T. B o222 LENENRHADE Y 2 7 HEHIC

BITHEELKROGKIIERTHY , B THFSROLIIIRE N OD, 1

EL Tl 222 PENEBORFGNVRRKREWI ERRENTZELTND,
(Ohtsu et al. 2019) (=1 69)

£ 17 SOF < ERBAIHEERERVMFRNEE

SZFATAN =. LRV =) N
. A SR A A V(R 2= (ug/lfg {RH/H) e
§oX7/ FICBEK B (ug/dL)
ENE

T hr 1.23£0.10 | 0.01%0.00 0.19+0.01 1.47+0.13 ARAH I -
0.69+0.04

O A I
0.542+0.05

T 3.28+0.26 | 0.03%+0.01 1.90+0.13 5.21+0.30 R
1.30+0.07

Pizzol & (2010) 1%, SCHRFAAEIZ L IR L2 R, MO8 A0 M Ok
EKOEEE . W ONZ US EPA (1997, 2008) Trr S 1L7-fEHCER (Intake rates)
LOMEEZHW, Tov—2712BF5 186 KPR ALEORBIEZHEE L
7o (F18), EREEIRIL, A% 6 2 H AR OFLNRIZ B W TIKBEL - X
A ThHSTN, A% 6 DHLUBEDO L6 LU AZEICEBWTIRMTH -
7=o (Pizzol et al. 2010) (Z# 70)

& 18 MEMEOHERR (ug/ks KE/H)

P bl A g Rk +- &t
e 1 A
i 0.00445 0.146 0.165 — 0.315
At
% 1~3
i 0.00435 0.117 0.175 — 0.295
S
1% 3~6
i 0.00329 0.204 0.211 — 0.418
A At
A% 6~12
i 0.00348 0.408 0.168 0.137 0.717
™ H At
1~2 A 0.00417 0.656 0.102 0.184 0.946
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2~ 3 ik AT 0.00409 0.539 0.0989 0.152 0.794
3~6 A 0.00348 0.444 0.0880 0.113 0.649
DN 0.00104 0.146 0.134 0.0327 0.314

Oulhote & (2013) 1%, 2008~2009 £ 7 7 v A THii L 7= Saturn-Inf 2008-
2009 Survey ORRENGHIH L7721 &8 484 4 (6 0A~6 %) OIREREAK

(ARBbK, rz 22 RENEE (BN ROV 23— MEREY) . 1) oo
X< BEOFLGIZOWTHAE Lz, RELAL M FENEEIL ICP EE&OHTIEIC
THIE L7z (LOQ : 1pg/L (BREHK) . 1 pg/m?2 (sorz iz SN EE K OB+
# (hard soil) OEH (leachable) $#HIEE). 2 pg/m2 (orz 8z LESNEE N
OO (total) $hTEFE) . 0.5 mg/kg (BB 13 (loose soil) DOIEHER
) &TN1.3 mgkg (B HEORERIEL) . 0.037 pg/L (M HERIRE), ND
BZHoWTIEiE#HR L), 77V ADTFELRBIZOWTERT L0 T
U T OERROTVA BB LT, MHEHRHEE O K& A E Gl —1% 14

(#iPH 2.6~308) pg/L (1.4 (#iJH 0.26~30.8) pg/dL) T -o7=, BREELLAH
DFRPEEE OFIFH X, BEKIX LOQ Klifi~T74 ug/L, |22 2 53 1,0Q
Ai~3,204 pg/m2, 7 73— LSy Do r 2 2 b SN EE [ 2~5,968 pg/m2,
BEVE O 381X 5~38,172 pug/m2, &\ VE O 18T LOQ AKii~3,075 mg/kg TH
Sfe, AL 2 BENEE FRVVE O B VVE O B K UK O E
BENENZEI 25 /N—FB U H AN D 95 /N—T X A VZEEINT 5 & mPEn
BENRZNZIN 656%. 13%. 25% KON 5%EM L= Lnn, nzz2 22 b=
WEEMNIM SRR T2 ERERTHDI EEZ bR, ~22 X2 RN
DB OIEL BA KRB Z DAENLETH S L LT 5D, (Oulhote et al.
2013) (R 71)

Glorennec & (2016) 1%, 200746 H 5 20094 1 HIZBITHT7 T AD
3~6 DT EbEMRLE Lic~v—r >y MRy M FRUT L 574, “Plomb-
Habitat” 2EFHESEORE RS, BF, KEK, KK, HHEEOSERNL 2 E
NHOEIEZHEE L7z, LOD X LOQ (ERry7e 5B iIF5#e L) & Fal
STHTRERIZ, ENEo 1/2 £ LTHEE L7 (ND iz W Cidet#iZze L),
MBS TEH L& O OHEEREBERE L O T KOBREO P IAE (95 /X—
T ANME) TN LN 0.71 (2.52) pefke R H | A hHkOEEREIE-0.37

(0.42) pg/kg RHE/H ThH o 7o, BFEHROGEBID 5 B 47 S ONERECE},
PN O DIRIZFERERREL, ERER 16%., X0V11%, 6% U
6% T oTc, EHNRTBRIBIT H2BFHHROEBIROEFELITESTH L0,
EIELKETIE, ZENEH D00 HEOENL 2 PENTFERITBERETH
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ST, BB, KR EKDOFLE IO CT/NEhcd-7-, (Glorennec et al. 2016)
(&0 72)

(2) ETMLEZRAVEIEKCEEHTE

Ikeda & (2011) i%, 1980 £~ 5~2008 4ED A A Z G 7 VT 4 EHIZEBIT 5
TR BB AR —fREEA 2 %t 5 & L o S5 z e
F 2T DA AR B INFC B S M P ERTEFE | TR P ERTRE L O FafE IR D
NERILEROT =26 M, JRPEAIRE & BRFP IR & OBEIC- DWW T EYR
IHTEATH & &b, M, SRR D BRFFENREZHEE LT, T ORERE,
BFEFERE L M REICHBENA LN Z b, BbnERRE Ay
T.2003 25 2008 FEDOFHE TH S avT= HAR N MDA i Fh$ni B (15
ug/L) 2> OHEE L=, HARNZMEOMAIY 728306 OFEIEIX 18.5 ng/H T
Bbo7-, (Ikedaetal 2011) (R 73)

Dong &% 0" Hu (2012) /%, China National Knowledge Infrastructure (CNKI)

J N Science Citation Index (SCI) 7 —# X—20 b HENZEIT 51X < #EICES
THNRNTA—=HZ (1~6 DT EbDMFIRE, B, Okl 15 KK~
K OEREE K OIRE) ZINE L, XA 7 BEE T /L (Bayesian
hierarchical Model) (2 ¥ F#%/74f (posterior distribution) DO&KFE/ T X —
2 etk IEUBK E7 V2 HWWTRSE, LOWREH 1B KL OEEIK
O OEEIRE N O GREHETE L, homERET 18.84 ng/H, BHFLD
B, T KRS ORI b OB IR E DO FE IR ER 2L, 2hEh
13.80£7.23, 3.80+3.28, 2.57£1.08, 0.57+0.17 }2(’-0.034+£0.017 pg/H T
bolo, £l BFE, AOWRE T RQMEOEKOFLGRIT, £
65.8+7.92, FOr17.0£7.88, 13.7£5.05, 3.36+1.75 }1—~0.20+0.14% Th
-7, (Dong and Hu 2012) (ZH& 74)

Fierens & (2016) (X, ~LF—IZBIT 25 2~6 %D 1 &b DX BRREERI D
T A TEME N OF O ED s, ko = 35124317 T, MERLIN-
Expo tool2% FHWCTHEE L7z, 7 —# 1%, LELXOBE, KAHPOMEREIZD
WTIE 2006 FEICE i SN -BREET =% U TIRBEORK RN | SMNEFERY T O
SRR O W TIEBEEDO X B GO EE A Lz, o TAESNTZR
M OEEREE 12D Tk, MERLIN-Expo tool (2 X W HEE SN fEZ2 LT,

12) EU O0& @kt 7e =7 hoRTHIEINTZ, vV TF AT 47 ROAED RN,
Physiologically based pharmacokinetic (PBPK) E7 /L& W\WoTlokkx 72T VEHA L
IR BV Ialb—va Y —i,
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L oW W NN NN NN NN DN DN M e
R R O © W 9 6 O A& W N R O © W 13 6 O A W N R O

A TOHIRIZIBN T, ShO FERII BIUIHE LANEEO R TH Y | )
5 DOFEFIT 24 G FMIEk) ~72% (LML) | SAEPEOREM DO DF 5T
12 (T2EME) ~73% (RFHHE) ORI Th o7z, 7z, MHERTIREOFEEHE L
R 7L, T3 CIX 4.55+2.67 pg/dL., J&32 #ilsk <% 3.68+1.80 pg/dL.,

SFFR M CIX 2.9321.02 pg/dL & HEE S 7=, (Fierens et al. 2016) (& 75)

Zartarian © (2017) 1%, US EPA @ Stochastic Human Exposure and Dose
Simulation (SHEDS) -~/VF X7 ¢ 77 /L & IEUBK [win v1.1 build 11]%
TN EMAELE T, KEOFE L OIS BEOMAFERIRE~DFHREL TH
L=, KEEEREMEEREHA (National Health and Nutrition Examination
Survey : NHANES) (2009~:2014) DI HHEriEEOSEHIE & b L <, TV
TOTHHEDMRFEZEIL 0~23% TH - 72, 1 0 H=~2 A D7 £ TIHER
EIKE D b BEFESL O/ XA N6 HFENRENST (IMWHFEHRED 90 /N
—B ANV BT Z AR TT%, B 16%, BOEK 1 T%), 0~6 721
BT, T/ A ML DTHENR RS RE < WITHEIKD D OFF 518K E D
o7 (MHERRED 90 R— 2 Z A VL LTI/ Z A R @ ~52%, BEK : ~
39%) . AE/KHERIRE OB E - Tl SRR E SIS 2 Z LR TRl S iz,
F7o. O~T IR DM AR D 97.5 /S—& o X A VEN 3.518 K05 pg/dL %
IE U722 W ECERK IR FEE 13 20 & O30 ppb & Tl & i7=, (Zartarian et al. 2017)
(e 76)

54. mMbiniEE

(1) BN
OFELDRELREICET 22EHRE (TaFILARE)

O b OfEEE L BB 5 SEFRE (= FAFE) 3. BN 15 2FToM
B v Z — Db D MBI T 103,099 4 GRS 2011 45 1 A ~425-2014
3 HED) X8I, AENTETFELN 135 TIEM L, AL
Eb~DBErilET oA aR—MIETH L, ZORMENDRE ST
B (RBTRTER © 2017 4F 4 A ICEE SN - BREE —KEET —% (Ea 2 5
MNIZBET 2 MR AE) ) Wl HERiR % 3 19 (277, (Kawamoto et al. 2014,
Michikawa et al. 2018) ([ 77, 78)

723, Nakayama b (2019) {55503, MHPSRREICREL KX

13 FEEIZHV T, ATSDR (2016) TREEIFHEEL TPt % — (Centers for Disease
Control and Prevention : CDC) 231 R DS HEZ 3.5 pg/dL 12§52 & MGt L
TWDEWVWIFEHN D D,

W xaF L lER— L4~ (https!/www.env.go.jp/chemi/ceh/index.html)
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1 TERTUETE L THEOFEREOIET LV a— VIRELOEBRENE 2 bl
2 BN, FORBIINEL LV IFLKBREZFET DO OERLMENLETHDH &E
3 WL TW5, £, fmomheniREITEE 25 45/ T 1/5~1/10 IZIK T L7z &
4 LTW5, (Nakayama et al. 2019) (B[ 79)
5
6 & 19 IaFIILFAETORIIROMAPEAEE
B 1fn FRF SPERE A fip PIE S i AR B Z TR
TR e = _(ug/dl)
IR /1% 1 31.4+4.9 7% Ihar 14,847 4 | HHRE 5.96 (25t~ Tsuji et al.
(I8 14~39 i#8) 75%ileth : 2018(%
4.80~7.44) nglg 80)
FHLE 0.63 (25%~
T5%iletk :
0.50~0.78) ugldl*?
IR R /1% 5 30.9+4.9 5% I 14,408 4| EIE S AEE(R A= Tsuji et al.
(Hp AR 26 i) 6.44+2.86 nglg 2019a(= M
B A 81)
0.68+0.30-pg/dl2
AR /1% 1 31.3+5.0 7% it 16,019 4 | HRME 5.96 (258~ Tsuji et al.
T5%iletr : 4.80~7.45) nglg | 2019b(S
thfi 0.63 (25~ 82)
75%ilett : 0.50~0.78)
ptg#d—LX2
PRI 22~28 i FHEURPE RIS AE | 4E07 16,955 44 | i PIME  (RMTEEUERRE) | Oguri et al.
31.1+5.0 7% 6.05 (1.42) 2019(% M
TR PRI (#iPH 1.50~70.9) nglg 83)
33.2+5.0 7% 0.64 (0.15)
(#iPH 0.16~7.45) peldl™?
IR R /1% 5 31.2+5.0 7% Wb 17,997 4 | FEE S EEHERZE 0.68+0.30 | Nakayama
(25 H P A ) (#iPH 0.16~7.45) uefdL et al.
(95%ilet® : 1.15 pg/dL) 2019(%
79)
IR R /1% 5 31.0£5.0 7% s 17,267 4 | T EEE 0.58 Ishitsuka et
CEE AR R 7 (#iPH 0.14~6.75) peldh al. 2020(=
IR 27+3 ) R 84)
B R 4% 3953 31.7+4.9 7% Il 58,670 44 | HUJLE 5.83 (25t~ Jung et al.
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75%ile® : 4.69~7.31) nglg | 2020(=
i 0.61 (25t~ 85)
75%iletr : 0.49~0.77)
ptg#dlf“
S B R /44 191 31£5.0 % Wb 16,243 4 | SFRME R HERZE 0.691+0.3 | Goto et al.
(#iDH 0.16~7.4) neldh 20210(=
86)

S Otk W N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

1 B RORRE OFERIIFAHATH D,

% 2 Nakayama 5 (2019) XU Goto & (20210) (2 1.0506 # HWWTHE L=V HED
R oT-T=, FROMRE 21T -7z,

%3 ZL OV U NVOBRIMITERFT/ZINAT DI, WL OO 7 IR
ICERIML S LTV D &V ) G b o 72,

CERAEIXV H]
(F&19~21 [EDL\VTO)
th, Cl PICFER (PIE M%ilel ?)

EX5I5END)

CHEMZEOFREIELZ UE LIS,

Q®EidLahr— FAE

HAb = AR — R X AL T O ER T K ONR FEE L AE Ee iz 22 3 O IR AT 4k
DYl 749 40 (FEEMIM : #BTHES 2001 - 1 A 2~5~2003 4F 9 H | #1756 2002
12 H ~#5-2006 /- 3 HE=) 2RI, AEN1Eb 2B L, BAEK
PN EH~OEEBELZRET L AR — FNAETH S,

I T E RS R R (FUR IR RERE T | TR, o) RAe, BRI RS AR i)
WL, BEFENAARETHD Z &, EHETOHE (IHE 36~42 ) THD
eV AEFENE T ELOEARMREN 2400 A ETHDZ L, EFENTETED
IZHEREE ITREN N EHFEEZSMAEAEL LT 5H, (Nakai et al. 2004)
(218 87)

Iwai-Shimada & (2019) OFH#A Tld, HALHIS OFBTHEH O T 594~649 4
OUEYRF ORHAM PSR (MR 28 BICER M) (n=649) XMl 1.083 (#iBH
0.310~7.024) pg/dL, EE M FERIRE (n=594) X9 0.989 (#iPH 0.366~
6.161) pg/dL, MR (n=617) |LHIRE 11.21 (2.14~125.00) ng/g-wet
Th o T, RHEM PSR & I i P EpiR B I PSS E OMBER A bz, (Iwai
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Shimada et al. 2019) (ZH 88)

Tatsuta & (2020) 1. HEALBFEHOREBL N 12 01 £ % 289 < ZfH O il
HERTEREE 2 E U7, i sh i B o vh i 2 B IR ORI T 0.8 (5~95 73—
XA E 0.4~1.4) pg/dL., RO TO0.8 (5~95 R—& X A )V :
0.4~1.5) pg/dL. MR (2015~2018 EIZHLM) O F Rtz B R 0.7 (5
~95 =t HAVE : 0.4~1.1) pg/dL, KR T0.6 (5~95 "—k XA /L
fl : 0.3~1.0) pg/dL TH -7z, BREOLRWT G, PP enRE s &
H DM EEEICAHE TIEH 2 D359V H 7=, (Tatsuta et al. 2020)
(218 89)

@ nith

Yoshinaga & (2012b) OFHA T, HRER, #E R & KRBT TINEE (2005
~2006 4 : FE I, 2008~2010 4= : HAAD, FREENE OVKIRAE) L7z 1~14
DT EH DMK 352 MR DR R EEMEIX 1.07 pg/dL, Th o 70, Filnkl
i FPERTR BE DR (TR R ZE) 13, 1~37% T 1.22 (1.50) pg/dL. 4
~6 % C 1.06 (1.53) pg/dL. 7~10 % T 1.04 (1.50) pg/dL. 11 %L ET 0.970

(1.49) pg/dL TH YV | MHERIRE & FEIZADOFHER A LT, b DHIT
BT B ZRDBVDLZEED 1 EH OMPERIREIL. £ X5 RFEBESOWE
JEOTELOMPEEE LY bEm< (FRFh 1.21 pg/dL & 1.07 pg/dL) .
EHOIT, TEMYER 6 OIE< B & R D REEN RSN E LTINS,

(Yoshinaga et al. 2012b) (& 90)

Sakamoto & (2012) OFA Tid, &M OMhF 16 4 CEYFHN = FE
HEfRZE : 30.414.3 (HiPH 22~36 %)) (FHAESIIREHIAH) O RMERFIRE (H
PETR 1 H H ORIERNCERM) . B i ORMERPERE & AEFENT- - EH D 3 7
AR OFRMERFERIEE 2 JE L7/ R, ShiRE 0P REIZZNZ 1 24.5 nglg,
14.8ng/g. 15.3nglg Th-o7-, £7o. A EIELEITHIAE 0.029 (FiH 0.018
~0.420) pg/dL Toh o7, RHAFRIMERFENREE & Far AR M EK TR ERIR s T
MARMERPERIREE & 1 &b OJRMERPERREICHEI N A B 7z, (Sakamoto et
al. 2012) (& 91)

Ilmiawati & (2015) OFHAETIE, ALHEEE)I T LA OHEAR THTIOTEL
2294 (9~10 %) (2008 4 K& TN 2009 = DOFEIZFHEICSMN) DI PSR O
P A= YER 20T 1.00+0.32 (#iPH 0.41~3.00) pg/dL TH 7=, (Ilmiawati
et al. 2015) (% 92)

40



© 00 I O Ot &~ wWw b

[y
=)

11
12
13
14
15
16
17
18
19
20

(BUAEIXV )
(Imiawati 5 (2015) 2L\ T)
((EAED)

e h EHEAE FEBFDFEE 229 &

E2ISEND)D!
REZHRUSE UICECD IRBDFEEICDVNTIEFBIIDHEEE N DD, REFHE
DEEIFCSNFEEBATURZ, HEBE TS Lo B WREDTIEBZSOF ZE500)
IELUE UL,

Wik 28 FEALFEWE D N~DIZI BEE=F Y V' THREIZBWNT, 80 4D
FRAERIRE (40 LA E 60 AT OISR X, EHME 1.4 pg/dL, HUefE
1.2 pgldL, 5 — & O#iHIE 0.60~5.4 pg/dL T - 7= (B FIRE 0.08 pg/dL).
WA & O A K 20 1277, (BREEA 2017a, 2017b) (B 52,53) (FF
E2))

x20 BEEREEOHR (peg/d)

R | EHE | RS | POE &
Wk 24 4 84 4 1.2 0.44 1.2 0.50~2.8
Wk 25 4R 83 4 1.1 0.44 1.0 0.48~3.1
Wk 26 4EFE 814 1.4 0.06 1.3 0.52~3.7
Wk 27 4 76 4 1.1 0.43 1.1 0.43~2.5
Yok 28 4E 80 4 1.4 0.78 1.2 0.60~5.4
ESTE = 404 4 — — 1.1 0.43~5.4

Ohtsu & (2019) 1%, 2014 4£ 1 A#5~2015 4 10 H £ T, HikE FEHO
FIZBEIZ I~3 D E L NN AR E Z D1 X 89 #l (9 HbAETORE
ET—ENELNT O R 86 A ML 87T4) ZXRIT, X H DKM
i, FEMFORRMIM, PR 2 BRI U, 1P EnyEE 21 L=,

TEIR o OV &b O AN i 8RR B O B FEIME AR ER 21X, £ Zh 0.69
+0.04 pg/dL K& T*1.30%0.07 pg/dL., R if 0 BE O SR -2 fE £ AR R 2=
1% 0.542+0.05 pg/dL. TH 7=, (Ohtsu et al. 2019) (&R 69) (FE)

F72. 1990 FERLFNCH LA T D & 5 R PERENAHE SN TV D,
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1 Tsuchiva © (1984) Ofi& T, ZHEBEL HETH OFM 231 4 (BEERA)
2 (1974~1978 F\ZERIMN) DORHA I -HERJR FE K OB AT M H S0 BE 0D M- 22 i = 152 v
3 WAEIXZENZEN 7.8+5.4 (#iPH 1.7~25.3) pg/dL K 8 8.4+ 7.7 (#iPH 0.9~51.9)
4 pg/dL THh-o7-, (Tsuchiya et al. 1984) (HH 93)
5
6 KIS (1988) 1. KBRAFT 1983 4F K TN 1985 4RI A= & 4L 7= Fr £ V2 D Jifs A 1.
7 NROHWPE U7 REE oM P ERIRFE A JIE LTz, W I $hIR BE 0O S A = A2 HE{R
8 T 2.5E1.2 (#PH 0.7~4.7) pg/dL, RO M PSR FE OVl S AR R 221X
9 38.7t1.5 (#iPH 1.3~7.3) pg/dL TH-o7-, (KJESH 1988) (B 94)
10
11 Kaji 5 (1997) Ot Cid, #0721 1884 (1~15 %) (1993 4|
12 AN Ol e O SEAIE A ER 21T 3.16+1.50 (#iH 0.80~9.51)
13 pg/dL THh-o7-, (Kajietal 1997) (I 95)
14
15 (2) B
16 WHADOTER e a—~ o A FE=F ) U 7ETRES DTS MTEIEE %
17 E21ITRT,
18 R EL . ZMEX Y BN, Flomind O as, iSRS E L M
19 [ FA LI,
20
21 £21 FEOMmMIEREE
[ - Mg | AL *RE A& PSR (ug/dL) ST
kIE (National Health and Nutrition Examination Survey : NHANES)
2015- 1l B | 4,988 4 A (95%C) (50%ile, 95%ile) CDC
2016 2K 0.820 (0.772-0.872) (0.780,2.75) 2019( &
Bk ;2,488 44 HiE :0.921 (0.864-0.981) (0.860.2.93) f# 96)
M 2,500 44 Pk - 0.735 (0.679-0.795) (0.720,2.39)
1-5 5% : 790 4 1-5 5% : 0.758 (0.675-0.850) (0.690.2.76)
6-11 5% : 1,023 4 6-11 7% : 0.571 (0.523-0.623) (0.550,1.59)
12-19 5% : 565 4 12-19 7% : 0.467 (0.433-0.504) (0.450,1.17)
20 %Ll E £ 2,610 44 20 mLL E - 0.920 (0.862-0.982) (0.880-2.89)
2011- 15-49 Ji% | 3,450 4 I (95%CD Ettinger
2016 DAk 21K : 0.61 (0.59-0.64) et al
2020( %
15-24 5% : 1,144 %4 15-24 5% : 0.46 (0.43-0.49) HE 97)
25-34 7% : 907 4 25-34 1% : 0.57 (0.54-0.60)
35-44 7% : 941 4 35-44 %% : 0.72 (0.67-0.76)
454-49 1% : 458 4 454-49 % : 0.87 (0.82-0.93)
1999- 15-44 5% | 10,066 4 I (95%CD Watson
2016 DI 90%ile et al.
2020( %
Ui 1,283 4 i 0.624 (0.576-0.676) 2 98)
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ik | FEAEAE | HBE N i ERR S (ue/dL) ST
FEUTIRACE: - 8,783 44 1.30
FEIEE A - 0.781 (0.762-0.800)
1.61
2015- 18-65 % | 1.899 4 BT (95%CT) Wiener
2016 4K+ 0.82 (0.77-0.87) and
Pt 51% BPE : 0.94 (0.86-1.02) Bhandar
26-44 1% : 40.7% L+ 0.70 (0.64-0.77) i 20202
8 99)
18-25 j% : 0.55 (0.52-0.59)
26-44 % : 0.96 (0.64-0.76)
45-65 1% : 1.06 (0.97-1.16)
2015- 20 LA F | 2,610 4 A (95% CD Lermen
2016 = TR {E-(95% CD et al
0.92 (0.86-0.98) 2021( %
0.88 (0.81-0.96) 1% 100)
2011- 20 L | 4,901 4 B (95%CT) Zhao et
2016 0.99 (0.97-1.01) al.
2020( %
M 101)
2011- 18-74 5% | 2,499 4 SEHE 1.01 Reja et
2016 (Fatty Liver Index %% al.
60 LLEDIET L a—u 2020( =
PERRMGTERFR B B fi 102)
2013- 40l E | 1,578 4 S R i (B HERA 72) Wang et
2014 21K : 1.24 (1.01) al.
Bk 764 4 Bk : 1.43 (1.02) 2019a(%
Ltk 814 4 L+ 1.08 (1.02) ff 103)
40-59 7% : 849 4 40-59 j7% : 1.08 (1.02)
60 LA I 729 4 60 Ll I : 1.45 (1.02)
2013- 18 LA L | 2,7615.4364 B G YR ) Ibrahimo
2014 1.25 (0.05) u et al
2019( &
M 104)
2011- 6-19 Ji% 1,820 4 AP A, B (DY S hr i ) Yao et al.
2012 2019( %
6-11 DB - 4314 | 6-11 B : 0.76, 0.72 (0.52-1.02) 1% 105)
6-11 kD - 426 44 | 6-11 & : 0.68, 0.65 (0.48-0.93)
12-19 sk D FPE - 493 44 | 12-19 F : 0.68, 0.66 (0.47-0.96)
12-19 O Pk - 470 44 | 12-19 % : 0.47, 0.47 (0.35-0.63)
2011- 6-17 I 1,234 4 rp YA (VY H 7 IR) Madrigal
2012 0.56 (0.37) et al
2018( %
7 106)
#1F# (Canadian Health Measures Survey : CHMS)
2016- 3-79 % 45174 A I (95% CD Health
2017 50%ile (10-95%ile) Canada
44K+ 0.93 (0.85-1.0) 2019b(&
0.92 (0.39-2.5) 107
BYE ;2,257 4 Bt :1.0(0.93-1.2)
1.0 (0.48-2.8)
Bk ;2,260 4 #HE : 0.82 (0.77-0.88)
0.82 (0.34-2.2)
3-5 % : 473 4 3-5 7% : 0.56 (0.42-0.73)
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- Hulk | BAAEAE | AR A i PR E (ug/dL) 5IHE
0.52 (0.31-%)
6-11 4% : 511 4 6-11 4% : 0.54 (0.48-0.59)
0.51 (0.28-1.3)
12-19 % : 521 4 12-19 % : 0.48 (0.43-0.52)
0.46 (0.25-1.0)
20-39 7% : 1,038 4 20-39 7% : 0.78 (0.70-0.86)
0.82 (0.35-1.9)
40-59 5% : 990 4 40-59 7% : 1.0 (0.94-1.2)
1.0 (0.50-2.6)
60-79 % : 984 4 60-79 j% : 1.4 (1.3-1.5)
1.4 (0.69-3.1)
*unreliable
KA
German 2010- KR LE | 4.936 4 (I GM (95% CD Lermen
Environm | 2019 ) Fp R fif G /)il - Foe A et  al
ental 20-29 1§ 2021( %
Specimen B 23104 AR 115 (1.13-1.17) 1 100)
Bank 1.12 (0.28-10.31)
LM 2,626 4 Bk 1.27 (1.24-1.30)
4 Hiisk 1.24 (0.30-9.85)
(R=R 1 - 1.05 (1.03-1.07)
Z—_ | 2015 | 90-29%% | 9954 1.02 (0.28-10.31)
A L U | 2016
TATAYT AT (95% CD
F/b) ofE (95% CD
1.13 (1.10-1.16)
1.12 (1.10-1.13)
GerES IV | 2003- 3-14 % 1,560 44 BT (95% CD Becker et
(fourth 2006 50%ile (10-95%ile) al.
German BPE : 8134 A1k - 1.63 (1.59-1.67) 2008( %
Environm 1.69 (0.91-3.38) f# 108)
ental e 74T 4 B 1.75 (1.69-1.81)
Survey) 1.82 (0.99-3.70)
Ak 2 1.51 (1.46-1.56)
3-5 5% : 315 4 1.54 (0.83-3.19)
6-8 5% : 3774 3-5 5% : 1.91 (1.81-2.02)
1.96 (1.01-3.99)
9-11 5% : 407 4 6-8 5% : 1.73 (1.65-1.81)
1.79 (1.01-3.34)
12-14 7% : 460 4 9-11 %% : 1.56 (1.49-1.64)
1.56 (0.87-3.14)
12-14 % : 1.45 (1.39-1.52)
1.46 (0.76-3.05)
T A (BREE - S AV — A T A BRET) - SIS D )
2014 6-74 1% BT (95% CD TJI7 R
2016 50%ile (10-95%ile) NI
6-17 1% : 904 4 6-17 j% : 0.989 (0.938-1.044) J&
0.976 (0.561-2.166) 2020( &
6-10 ji% : 387 4 6-10 % : 1.084 (1.014-1.160) M 109)

11-14 7% : 342 4

1517 5% : 175 4

1.076 (0.631-2.389)

11-14 % : 0.943 (0.886-1.004)
0.970 (0.522-1.917)

15-17 5% : 0.905 (0.790-1.038)
0.863 (0.519-2.206)
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s 10 A G B PR A i PR (ug/dl) S
B . 455 4 B - 1.136 (1.051-1.228)
1.123 (0.655-2.420)
IR 449 4 # 2 0.864 (0.805-0.928)
0.859 (0.511-1.814)
18-74 1% : 999 £ 18-74 1% : 1.850 (1.743-1.965)
1.902 (0.807-5.038)
18-29 7% : 61 4 18-29 7% : 1.127 (0.956-1.329)
1.068 (0.526-3.165)
30-44 5% : 249 4 30-44 5% : 1.446 (1.315-1.591)
1.451 (0.708-3.324)
45-59 % : 361 44 45-59 % : 2.193 (2.050-2.344)
2.203 (1.197-4.689)
60-74 1% : 328 4 60-74 % : 2.758 (2.553-2.980)
2.757 (1.432-6.685)
BE 4054 BPE : 2.240 (2.079-2.412)
2.195 (1.063-5.870)
bk - 594 4 P 1.553 (1.440-1.681)
1.572 (0.676-3.892)
A %1 7 (Programme for biomonitoring the Italian population exposure : PROBE)
2008- 13-15 5% | 2524 AT 0.95, 95%ile 2.94 75 A
2010 NSRS A
J&
2020( %
1% 109)
2008- 18-65 m% | 1,423 4 BT (95% CD Alimonti
2010 50%ile (5-95%ile) et  al
21K 1 1.99 (1.92-2.05) 2011( &
2.02 (0.738-5.17) 4 110)
B 953 4 BPE 2.22 (2.14-2.30)
2.28 (0.873-5.39)
ek - 470 4 #k : 1.59 (1.50-1.69)
1.51 (0.621-4.49)
18-35 % : 516 4 18-35 % : 1.56 (1.48-1.65)
1.51 (0.637-4.17)
36-50 1% : 582 4 36-50 7% : 2.06 (1.97-2.16)
2.05 (0.811-5.02)
51-65 1% : 325 44 51-65 % : 2.72 (2.55-2.89)
2.87 (0905-6.22)
234+ (BIOAMBIENT.ES project)
2009- 18-65 4% | 1.880 4 AT P H)i(95% CD Canas et
2010 50%ile (10-95%ile) al.
4K+ 2.403 (2.298-2.512) 2014( &
2.290 (1.300-5.680) HE 111)
B 962 4 BYE : 2.833 (2.676-2.999)
2.730 (1.560-6.400)
Pk 918 4 Pk 1.947 (1.855-2.405)

29 LA T 2 372 44

1.870 (1.120-4.4803-600)

29 LA F ¢ 1.905 (1.789-2.029)

30-39 ik : 764 4

40-49 3% : 466 4

1.840 (1.120-4.630)
30-39 5% : 2.192 (2.087-2.303)
2.110 (1.270-4.790)

40-49 5% : 2.732 (2.572-2.901)
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C | HEE | JeE A& i PR (ug/dl) E1Viibi
2.590 (1.480-5.910)
50 me LA b 278 £ 50 LA | - 3.389 (8.151-3.644)
3.360 (1.820-7.210)
A2 ~_=7 (first national HBM)
BT, | 2008- 18-49 5% | 1,084 4 AT - (95% C) Snoj
FHES, (5% | 2014 50 (5-95%ile) Tratnik
D AFEMED Ak ¢ 1.80 (1.75-1.85) et al
b 7 Hisk 1.75 (0.913-4.15) 2019( %
Sk 548 4 FPE 193 (1.85-2.01) A 112)
1.87 (0.916-4.61)
Mk 536 4 #k 1,67 (1.62-1.73)
1.63 (0.882-3.32)
~L ¥ — (Flemish Environment and Health Study : FLEHS)
dL#o~ 7 | FLEHS | #LUL o i A S0 V)i (95% CD Schoeter
VLU | ] B s et al
h;i“‘j s00s- | FLEHS I FLEHS I 2017( %
= 2006 | 14-15 % i'ﬁ 1 1,072 4 FLUE : 1.37 (1.29-1.46) W 113)
DEE BAE ¢ 1,650 44 A . 2.25(2.18-2.33)
IFILLHS FLEHS II FLEHS II
2007- L2414 LI : 0.86 (0.80-0.92)
2011 HE 2074 THAE © 1.46 (1.38-1.55)
FLEHS III FLEHS III
%ﬁ 7L 281 4, 7L . 0.64 (0.60—0.67)
5019- B 2044 HH : 0.95(0.90-1.00)
2015 s Adjustment factors
Newborns : Maternal age, smoking
Adolescents : Age, sex, smoking
ey
A7 Z— 2018 | 18657k | 3064 BT 1 (95% CD Stojsavlj
ROV 50%ile (2.5-97.5%ile) *! evi¢ et al.
it 2K : 2.20 (44.7) 2019( %
2.22 (0.78-4.74) i 114)
B 151 4 BYE 2,49 (45.8)
2.84 (1.04-4.64)
M 154 4 Lotk s 2.11 (44.2)
2.14 (0.75-4.60)
18-39 7% : R 18-39 % : 2.14 (47.6)
2.19 (0.71-4.86)
40-65 % : R 40-65 i% : 2.28 (43.6)
2.92 (0.90-4.42)
[
KorEHS-C | 2012- | 3-18 3% | 2.346 4 B F-17{E(95% CI) Burn et
(Korean 2014 95%ile (95% CI) al._
Environm A1k : 1.23 (1.21-1.25) 2016( %
ental 2.14 (2.10-2.21) AR 115)
Health ' BYE 1,228 4 Bk 1.31 (1.28-1.34)
Survey in 2.23 (2.17-2.34)
Children #7PE ;1,160 4 Pk 115 (1.12-1.17)
andAdoles 2.05 (1.98-2.11)
cents)
3-5 5% : 427 4 3-5 % ¢ 1.34 (1.27-1.41)
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- Hulk | BAAEAE | AR A i PR E (ug/dL) 5IHE
2.28 (2.08-2.50)
6-11 5% : 958 4 6-11 5% @ 1.26 (1.24-1.31)
2.12 (2.03-2.27)
12-18 7% : 1,003 4 12-18 7% : 1.14 (1.11-1.17)
2.09 (1.93-2.18)
KoNEHS | 2012- 19m%LL L | 6,455 4 AP H)i(95% CD Choi et
(Korean 2014 50%ile (25-95%ile) al.
National A1k 1 1.94 (1.89-1.99) 2017a(%
Environm 1.97 (1.43-4.09) 2 116)
ental B 2,766 4 Bk 2.28 (2.22-2.35)
Health 2.27 (1.73-4.53)
Survey) #E ;3,689 4 4£:1.66 (1.61-1.70)
1.68 (1.24-3.39)
KNHANE | 2013 195k L | 1,688 44 JNEE LS (E 1.96 Choi et
S al.
(Korea 2020( %
National HE 117)
health and
nutrition
examinati
on survey)
KNHANE | 2017 19700 | ks L FRAEL (T fE(95% CD Ahn et
S $2008-2017 T 16,873 | 24K : 1.46 (1.43-1.49) al.
(Korea % BIYE : 1.65 (1.61-1.69) 2019( %
National L 1.25 (1.22-1.28) ff 118)
health and
nutrition 30 A AT : 1.14 (1.09-1.19)
examinati 30-39 7% : 1.31 (1.26-1.37)
on survey) 40-49 /% : 1.56 (1.51-1.62)
50-59 5% : 1.78 (1.72—1.84)
60 LA E - 1.80 (1.74-1.87)
i 2016- | 0-6 % 2,500 4 T (R E) 4.76 (2.28)* 2 %
2017 2018(
fE 119)
N 5 2014- 0-5 7% 17,486 4 TEEIE (R S) Guo et
2017 21k ¢ 3.15 (16.61) al.
B 10,229 4 B - 3.206 (1.682) 2020( %
LR 7,257 4 # - 3.072 (1.629) H 120)
1 %R« 5,844 4 1 R ¢ 2.835 (1.546)
1% 4,763 4 1%~ : 3.097 (1.637)
2% 1 2,248 4 2 i%- : 3.220 (1.670)
3% 1 2,384 4 3% : 3.512 (1.745)
4-5 7% 1 2,247 4 4-5 5% ¢ 3.628 (1.712)
%h & Tron status OREEAZFHE L7253 LTH Y |
MR >10pg/dL OB E Z BRI L T D
o E LS | 2010- 18-44 % | 1,400 4 i (2.5-97.5%ile) Liu et al.
FiA 2012 DIl 0.19 (0.06-0.90) 2017( &
o St 375 8 121)
% Reference values were calculated covering the
central 95% reference intervals (P2.5-P97.5)
after excluding outliers by Dixon’s test.
B, PR, | 2009- 6-60 % 13,373 4 SEIE95% CD. (50%ile, 95%ile) THEED
o 844 | 2010 Ak : 3.49 (3.45-3.53), (3.53,10.0) 2014( &
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[ - Mg | FAAELE RRH A& i PR (ug/dl) FIHT
(destif, B 6,696 4 B 4.01 (3.94-4.08), (4.08,11.10) AR 122)
A, L Pk 6,677 4 o : 3.04 (2.98-3.09). (3.02,8.74)
firE . IR
B e 6-12 5% : 2,078 4 6-12 5% : 3.38 (3.28-3.47). (3.49,8.20)
ks . & 13-16 % : 2,376 4 13-16 7% : 3.55 (3.46-3.64), (3.61,8.63)
=N O] 17-20 5% : 1,980 4 17-20 % : 3.22 (3.13-3.32), (3.20,9.91)
4 21-30 7% : 2,294 4 21-30 i : 3.43 (3.33-3.53), (3.45.9.85)
31-45 % : 2,269 44 31-45 5% : 3.31 (3.19-3.44). (3.53,11.50)
46-60 % : 2.376 4 46-60 j% : 4.02 (3.91-4.14), (3.97,12.60)
1 ¥ 1 JFEEICIE ngl/g OHEAL TR EN TV A2, Nakayama 6 (2019) KO Goto & (20210) Zi#k S
2 N TV 4%511.0506 TZ2E U THWC ng/g 6 pg/dL ICHE 217 - 72,
3 * 2 JREEIZIE 0:2340-33 nmol/L DB TLEdli STV 523, Navas-Acien © (2009), Krishnan &
4 (2012) (ZEtdk ST 7% % 0.0483 TER L CHC umol/L 705 ng/dL \ZHE 5247 - 7=,
5
6 Z O, AKEAKIZ K DM ERIEE~DOEEIZ OV THE SN TV D,
7 Miranda © (2007) 1%, kKE/ —2 a7 A4 FMZBWT, 6 AL ED
8 FELOMPERIREZNITE L7, THEMNRHETIEEIC 2 DOKEMKE S AT
9  AMNHY ., Wayne Water System (WWS) 1ZiHFAI & L CHEAHEA L TEY,
10  Goldsboro Water System (GWS) (%2000 43 A HiHFAIE LT/ a2T I
11 2R LD, 2000 4 3 H DRtk Tl HERREZ ik 3 5 &, %E& o1t eh
12 EEITEL 2o T2, 2000 4E 3~12 HIZHB 1T A M h ey 1L, WWS %
13 AL TWAHEE (4.19 pg/dL) LV GWS #fiH L CWAHFEE (4.93 pg/dL)
14 TE< o T (p<0.00001), FHEOHIX, Z7v 7 I U HESMHFIRIRED I
15 HEFHESITDHZENRBIN, £, FEEHDMEVVERETIE, 717 I UHFEC
16 LAMHSHBE~DORENEMIND EEZLNZE LTS, (Miranda et al.
17 2007) (&8 123)
18 B, 7u T I U 3ER LY BB EMPMEL | BRI KRR~ 1 7 1
19 N7 A (Electrochemical Quartz crystal Microbalance : EQCM) % F 7=7k
20 BRH, e T I3y () 24T 52 & Tharh S8, HEITBbEHO
21 WEEFEKT S & CTHOBHERTIEDLZ ERAHALMNI /2L TW 5,
22 (Switzer et al. 2006) (=H 124)
23 Pieper © (2017) 1. 2014 4F 4 AIZKE I U AN BW T, BEP x5k
24 HATHhTIT, —ERRREEIKIEE LT U v MG OBUKICHI Bz -2 b
25 ICEDADEEBIZOWTHEL CW\5, 2015 4F 4 HICFEREDO BTN SHEREL L 72 /KiE
26  KEEIRE T S 4L, SRiEE OFEHIME L O BT 2,398 &Y 1,747
27 pg/L THY ., 5,000 ug/L LLEE 7253 H o7, /NETIHEREE D EF -2
28  WERINTZZ &2 T T, MEOEFTOREY /L IEF HEES D/ H S
29 N7z, EREORKIL, BKEICEB LIZh 2 EATRBRHEBOARZEILTHD =
30  EHOLMNIR o7z, (Pieper et al. 2017) (B[ 125)
| 31 T D%, 2015 FHAHTEKR VAT A EE LIZZ &6, US EPA 1% 2016
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© 0 1 Tl A W N M

W W W W W W W N DN DN DN DN DD DN DNDDNDDNH = B =2 =2 2 =2 =2 =
A O A~ W N H O © 000 s WN RO © 0NN 0Ot WD+ O

E1HALEA~THET, IVHINTZ U v bTO—FERTEEDKEKE 4
I3 T TERIRL ., $hOFHiZ T >7c, 2D 95, 5 FIZBWTEHIEDOREIC X
D AKGE K RS E RN ) 86% 8 L Tz, Lytle #4455 (2019) 1%, 24
ITKIEARDP DX ED S BLINVENHLIRH SN AT LD L OB KRE 5%
WHZEERLTNDE LTINS, (Lytle et al. 2019) (/R 126)

Simon © (2007) (&, O THEEFTR HST2A—A T VT DOHR— FE—
U—DHIN 13 4 & ARG 36 72H £ TEM L7, AR OREEL O M e
BREEZENENFNOLSE WO TCMITHERA LI, £70, LB OFNL 5 E
Botedh E RO FEN D S E W 128N A 572, (Simon et al. 2007)
(ZH127)

I REHICHRINROHE

1. (KREHRE

(1) RN

Gulson » (1997) I, I —ua v X6 A —A N U TICBELTEZ 9
DR RGBTSR ORI DWW TIHE LTz, 246 OMsiz s 5 8rFENL
RECIZIZZEN D Y . BEZROMPSAFEN RO S, i o NIKME &
(BobiH SN D8h0E) BHEETE 5, MAHEEX, 78 (6~11 %)
T2.1~39pug/dL, B8 (29~375%) T 1.8~4.5ug/dL TH Y HEEITA B
7einolz, 6 HEDRRET —42 06, 8 OREY D OB IEII R
D2 TH-7- (FEH : 0.218 ng Pb/kg KE/H, £H8 : 0.113 pg Pb/kg (&
/), MPEREEICHTT 5 E (skeletal) OF5HIX, X T 26~64%., REE
T 16~70%TH Y HRZEIA LN -oTz, TELDEREYL - O R FE
WENSBOK 2 HFThHHI20 b b3, B MF OSRNA L & O+
PR D /Z — U BB L T2 b Fo, [RAOLEL L T EbidE
HERRE N Al K, BO U ET U 7 L OERHOBEE RN S 0vb
59, MHPERE~DFEGICBWWTHRE L 7 EBITEVRAELNZNoT2 2 &
I, SROWIEENEAN E 6 L o188 & THEIL TnWD Z AR LT
5, T2, 6 Wl DT EHICBIT HHMBINERIT 10~16%RETHH E L
TuW5, (Gulson et al. 1997) (g 128)

F7-. BWoORFENE R TliEd 55, Elsenhans H (2011) A C57BL6 ~ 7
A (KFE6IL) [C#RZ (6 mgkg fikl) . gk (180 mg/kg filkl) DEE%E 5
Z. T 18I K OMAIIG T O DO 2 A U 7= 5 5, Sk EBIREE IR I1T 5 ik
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W W W W W W N DN DN DN DN DD DN DNDNDDNDHEH = B 2 2 2 = = = =
QU = W N H O © 0 3 O Ot = W N = O © 0 3 & Ot k= w N = O

o
»

TN EholeZ 2 HE L T D, 2Ae—EH DI, ShOWIIZIZ —M4)E ~ o
v AR—%—1 (Divalent Metal Transport 1 : DMT1) (Z/&K1F L7223 &
HeEZBLNZE LTS, (Elsenhans et al. 2011) (&8 129)

<INAMAT7OEEY T 4HEB&E>
ANDIX B THHIEHCHHEEIZEENDE0D In vitro XA X7 78 E
974ﬁwﬁﬁéh1w\ (£ 22~26).

B DERD invitro/ N T 72U T ik, BEEE LIRS pH., 5D
I L > TRELS R A>Tz, Hu b (2013) 1%, BT OESEOY 27
FHEIIANA AT 72 B T 4 2EBEEO FTbhbaR&ETHirLELTWS, *
7=, Crews ©» (1985) IX. BHOILFHIMNE (7 4 F R, BWH UI4 R
BB DIFAE) . pH EDR BT O OEMEICHEL 52 HHKTHDH & LT
%, (Huetal. 2013, Crews et al. 1985) (1 130, 131)

THED invitro XA FT 72D T 41X, BT, LERICERE IR T
LIt EOFEIE, WEHTIEDEWIZ L > TREL B> TnHi, (Yang and
Cattle 2015) (2 132) Lu & (2011) 1%, LEEIZEBIT 5800 in vitro NA 4T
I T 43k a e BN T A —% (pH, AW, BLESAR. hiRESE)
IZIKIF LTS E L, BEIZEENDED 100% B NA FT XA T TV ThHD
ERET A Z LR, SnOEBERR Y A7 W KM T4 2 LIz bs L LTWD,

(Lu et al. 2011) (&% 133)

F7-. Bradham & (2017) 1%, HEREREL AL T 7 2 7072 80R
FEOWT ISP ERE LR A DN, NAFT 7' TNAREED
FRMHERIREZ TR 2REN LY @moroTe, Lo T, HEPERREE %L 5
LXK TEREE T DHEWMKFHI & RD RN H Y, XA T T A TEY T ¢
EHEET D720 Iin vitro "\AFT 72V T 4T =T AT DEMS &
WETHZENTEDLEEZLNIZE LTS, (Bradham et al. 2017) (/R
134)

oty 2 22 WENEED jnvitro/3NA A7 7BV T 413, RifFORES, -
D2 2 2 RN NEERENEE OBV L > TRE LS B> Tz, (Beauchemin
et al. 2011, Rasmussen et al. 2011) (=4 135, 136)

SBRC {2 HWTHIE LT invitro /XA A7 7 v vV 7 ¢ O E-Caaiih—
WIfekE, sz 2 RRENER O THETENFN 52 (HiPH 43~62) %, 57 (i
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T N T S e T T e T e T = T s T S
= O ©W 00 3 O Ot k=~ W N = O

44~67) %, 43 (#ill 8~73) % T ->7-, (Aung et al. 2004) (12 137)

EN-71 %2 HWTCHIE LT in vitro XA A7 7 BV 7 0 OFERIZ, 18
KOsz 2 2 2 B SENEECEILEI 1.7%., 34~80% C&H - 7-, (Beauchemin et
al. 2011) (& 136)

RBALP %2 HWCHIE LT invitroXA 7 7 v BV 7 ¢ OB fE-LEFD-
X, BER O 222 BESNEECENEI 3T (#iPH 12~58) %, 43 (&iPH 22
~T74) % ToH 7=, (Argyrakiet al. 2014) (%[ 138)

US EPA Method 9200.2-86 # W CHIE L7z in vitroN\A A7 72U 7
A DI, B, K, AL AN R T E TN 69.619.2%,
65.0+3.6%., 70.7+8.8%. 81.4+5.8% Tl o7z, THER U r 2L 2 b EE

TERERENIHLNRN-T72, (Lietal 2015) (B 139)

B E I (0.4 mol/L 7'V v KR, pH 1.5) SBET A HAWTHIZE LT in
vitro 3 T 72U T 4 OFE ARG T 2. TER O
sy 2 72 RSSNEECE LN 87.2+13.6 (il 66.0~100) %, 34.6+13.4 (%0
[ 5.5~52.6) %M} 56.9+121.6 (#iPH 7.7~96.3) % TdH 7=, (Takagi et al.
2020) (& 68)

€25 END)!
SAKITEICTRHVZZVZ Takagi et al. 2020 [C/NA Z 77D 2IE U T 1 DIER
73“37)@ FULEDTEBRUTCRDET., CHEBELFBENNZLET,
R, TOXBDPTHBEICDONWTIIASNTNINBEDBAF TESIEATLIED
'GBJ,/J“ 2ANRUORICHERDESEH CSFBATUL,

(MFAEDIXY )
SBET (Simple Bioaccessibility Extraction Test) (&2 ERBNEK T, SKITEICTHE
5lll;\< Eé(l \o

€25 END)!
EHBBICTRBEAF UIER LB\ ZLE UIZ, CHEREDBIVELET,

EXISEND)D!
SIS & THBEM L. 1R T3 e < BIABSRERTY /A ZFCEE LE LIC, CHERE
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BEELZLUET,

1
2
3 x22 BM
PIE PIE AT HIE RBRTE mvitro N 7 7874 Z PR
JELER % (%) ik
B [E] =Dy A | OEFIR (Bt | 1= : D70 @0 @120 Crews
a—rb—7 B | 1| (pH2.5)). Of | a—r b —7 1 ‘;2215(2%
AL ICHEAE LT Bt H & O | - D30 @30 @60 i 130)
W5y R A (H | - mBICEE L QD DEY
N IV (pH7.2~7.4)) . D20 @0 @20
h~ M @R #E ik Je OV | kiR D70 @0 3100
F D NAE ARG (B | h~ MME : D10 @40 ©10
(pH2.5) IZFA%E) | 1IZHNAE : D0 @0 B0
WAL | 2k 6 SBRC i 19 H : 52 (43~62) Atunlg
et al.
2004(z
& 137)
i HEE B EEBT L O | 3% H 38+22 I518+13 Hu et
775 R s | K 775 B 2317 15 0.9 3313(5/%
XX +1.0 i 131;
ik 3 X3E . H 1685 h4.2+34
~ AR 232 - H 22174 15 0.7£0.6
AR ~ AR H 24177 By 5.7E
B2 (DUEL, 20 8.4
Z. ZDfth) BRARZE - H 42132 I 26+22
(2011 “FliEA) RB¥
- R H 2627 15 18+15
XDz H30+16 I 15+4.2
- ZFOfh H21+11 5 18+23
HE G | B3 (o Am, | B3 | US: EPA H . ¥ 69.6+£9.2 Li et
B Fo L =5 |25 | Method 9200.2- | ¥ : 3k 65.0+3.6 al.
_ E— 2015(%
TANRTHA, LA | K9 |86 I 139)
A FH TV~ A
P <AF)
(2013 #HEN)
Brhi U, | P2k 9 i H i (04| 8 :87.2%13.6 (66.0~100) Takagi
UL mol/L 7Yk 3%;2)( "
7wk, pH 1.5) W 63)

15 jn vitro /A 7T 72U T ¢ OHIEE

IVG: in Vitro Gastrointestinal Method, PBET : Physiologically Based Extraction Test,

RBALRP : Relative Bioavailability Leaching Procedure, RIVM : the in vitro Digestion
Model of RIVM (The Netherland)., SBRC : the Solubility Bioaccessibility Research
Consortium assay. SBET : Simple Bioaccessibility Extraction Test, UBM : the unified
BioAccessibility Research Group Europe (BARGE) method
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| SBET 4k -

1
2 ¥*x 2322 *LiE
POE-d PO e HIE %K AR TE mvitro’ XA AT 78 EY Z PR
Hirde T4 (%) STk
HHE | ABE O T-5 1" SBRC i 19 H :43 (8~173) Atungl
e al.
2004(
137)
7 K| E 1 KN B > EN- | 5 1.7 Beauch
(4 % 71k (P R) ;nm et
7) 2011(%
1% 136)
HE (A | R % 6~ | IVG ¥5 (BB | JE i Lu et
M) | T 7 ROV 1 W 42.3417.1 (16.4~64.9) ;1) s
RN 15 2.13+2.22 (0.63~7.02) | 5o
ASEE] T EEHHS -
H 39.5+2.56 (36.9~42.9)
fi%5 1.39+1.08 (0.25~2.98)
AR
H 38.7+11.6 (21.3~52.0)
% 1.35+0.92 (0.42~2.94)
ASTERE
H 35.3+5.55(27.6~44.5)
1% 2.56+2.23 (0.63~6.56)
XU | BEILO BRI X T | 10 RBALP % (i | 5 : 37 (12~58) Argyra
v (AR | T %FT SR OJE M) ® 1;514(
Fh=) [ fEHE (kxS P
<100 um) 138)
PE (L | £ bS5 | 22 U-S:- EPA H :70.7+8.8 Li et
#FA) DERfEL (0~5 Method 9200.2- al.
2015(
cm) 86 S
139)(F
1)
A — A | gh-dmen-RIL LA | FELH3 |US EPAs in| FEEt Yang
NZ U | BolfiEoEE | FEL50 | vitro H 61.2+14.0 (23.7~89.3) fg’jﬂ
7 (7o | figoFEB+ (0~ bioaccessibility | FJg1- 28‘15(e
— 7 > |10em) ROFiE+ assay (IVBA) ¥ | 5 50.0+22.7 (15.7~100) | %@
t V) (30 ~50 cm) (FEHEE ) 139)

(2013 FIZHH)
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A — A | RIE KR OIS o | 10 RBALP V£ (#i# | 5 : RBALP 14.5~104 Yan et
~S U BHoIEYRTE (K Hi%) . SBRC i% SBRC 21.9~106 al.
7 X £<250 um) (Bi#E H i | PBET 0.4~67.0 20t
i) . PBET ik UBM 10.8~82.9 140)
(458 M K Je O RIVM 15.6~101
Wsik) . UBM % | B% : SBRC 0.6~34.5
(BEHw. += PBET 0.2~6.5
8 15 R K O R UBM 0.02~23.7
). RIVM £ (B RIVM 8.3~178.6
HeMER, HiR. +
"R R Je OV IR
H—) 15)
A — A | HBTHES 18 IVBA 75 (BigH | H . 7711 (57~98) Laidla
koY i) yot7c
7 (VR g
=) 1/41)
KE(7 [ g (< DFEN| 38 IVBA 75 (BsH | H : 93 (66~100) Bradha
45 5| 1900 4F LA I 4 i) b
/;)7 4 | 52) BH
134)
HE GE | SnihYe 2 PBET 1t (fgH | K L v BEo#ncft-T, | Kanet
85 48 W | Kin vitro S AT WO B | IR T (Rl RmsgadD « | 2k
By & | EYEIT AL 95.03%7> 5 85.40%) , 5 Tl ;3,5137(
Of i g | ORI 5 (HESAID : 1.85%7°5 | 149)
ié: 7R 20k Rat (FELLA 5.66%. REESH(ID : 0.89% M
1) o RIS D) | M 5 1.80%), KEESAIDIHY L
AIDIZ >N T HRED) B3 R EREA (D) & [RIRRME ),
FREAU, | FHEE - DNFER T | 17 ML ik (0.4 | 1 - 34.6+13.4 (5.5~52.6) | Takagi
HWARUER | ShHER o 11 mol/l. 7'V v et al.
AJigE,_pH 1.5) 20
SBET 0 68)
1
2 = 2U23 NIZHEZEFREE
G Ik KGRy 2 L2 WG N EE HEE PR E Invitro’NMAM A7 7k E | B
U7 4 (%) SCik
AU HD T ELDR VL EREORRRES | 20 SBRC#1 | H : 57 (44~67) Aung1
NI et al.
SI% 2004(
137)
7 X | RS T (K& <386 | Konr | BRINELEE O | H © K& Z<86 um : 80 Beauch
(4 #|um. K& & 80~150 um | 2Z = | EN-T1 (5 | B . K& & 80~150 pm : | eminet
V) (1998~2000 2RI HEN | FEHE) 34 ;%)11(#%
KA (FEHOEE, | FE1 B FELOESE 42 W 136)
FAEDE=R (2002 FITHEL) ) H Pl OESE - 49 (F548)
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B F | RS T (K& &<80 (1,025 | BKINHA O | H 6418 Rasmu
( 4 % | um (2007~2010 (ZHEHL)) EN-71 1 (85 | $piREIC K-> TEDH Y jjenet
V) 1 R <250 pglg : 6318 SO11(E
2250~<975 nglg : 75118 | m 135)
2975 pglg 1 81=E8
XU ¥ | LSO E O TA2TTS | 10 RBAL ¥ (Kt | & : 43 (22~74) Argyra
(2 + T | B o e sl S e D sk = HEHIR) W 12% »
k=) < 2% (R& &<75 um) N
138)
(i
18)
mE (L | 792 F 777 THRRL | 24 U-S: EPA H :81.4*5.8 Li et
#4) 7R, BEKROFREOEHED Method gl- (
XA 9200.2-86 ;;%5
139)(F
18)
Erid R, | sz gz BENEE (REREE | 17 ¥ H k| H:56.9121.6(7.7~96.3) | Takagi
HURHD = TH) _ (0.4 mol/L ggg})(
7 ) vk B
{/ﬁ‘* MZZ N QH 68)
1.5) SBET
-
1
2 & 2524 EH
K G ek xF Gt WES | WBRiA mvitro M AT 7 kY | B
YT (%) STHR
AT (FFT) | 1965 FLIATCHEH S | 3 RRMBUS D | H - 1965 4ELLRET 2 4 : 38 | Beauc
Vit EN-71 | ~64 htemml
1970 LRI S h (B4 B | B 1970 4L 1 61 | 90115
7’:@;*4 Eﬁz) FE 136)
(F548)
3
4 & 2625 HEER&,
pop-3:it SEATE F HIEEL REE | InvitroNM AT 78 EY T 4 (%) Z M
L ik
EENIG R AEt9 | BEEEK |5 7y R (EmEeE) 0.74 N
R K | BRA Y FOER o ELR Y hoOERS—7 L (PVC # ?7317@3
I IR br—J 7B) 45 :0.43~4.6 m&ﬁféz))
LR — R H R a—F (PVC #) 2 /4 :0.77
VA2 Y% ~0.83
ZEoBR Y H 2~y (PVC W) - 2.3
(2014 4. 2015 4F H ok (PVC #7%) : 0.66
W)

6 Dong © (2016)
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19
20

F 4 18- fn vitro NAFT 7B EYTF 4 F =2 ERNTAZTF U 2 A%
VN, In vitro XA FT 78U T 4G In vivo DR ANA T XA T8V T
74 ZTRT 5 RBIEET VR ERE LT, ThEN0ET /L OHERT

EARBARSRH D L5 Z EAFHRICL TIT o TV AN, ABEININ T N4 FT
IR YT 4 LRGN FT A T T IIREAREER N R o T, R
Olfoid e S lainat 3 FMHO LHEL 1 fEHO s 22 2 RS NEEO XN
AFTT ATV T 41, BIKT49+25%, EEHO 3T 58+19%, -2
L2 BEENEET 46+220%, IREL/BHFTO £3HETC 45£31%, Ot 13T 45
+24% T 7=,

ZH 5. SRIOMHNA FT XA T 0T 0 OHEEE (49%) 1Z IEUBK +
TIDE (60%) & H7p->TnizZ Linn, IEUBK €7 VOEITRSFITH D
AREMER BV | AEIORHEEMIZEFH T 5 Z & T HIESBEVNL VTR TE DL
DT D ATHEMN D & EZZ L TWW5, (Dong et al. 2016) (ZH 143)

(RAFFHEDIAY )

COFmNIL. . BfEREEMD (2. ARERE) O [E2T. invitro/\1Z 7P D&
YEUTADSNAZPRALSE) T 1« RINEZFRITDTHDOBREBRNDHE LM (CRIE
NHDEEZS5ND, | [CEITDHBEZERNET, CORDPDHDICNDTIE?

€25 END)!
CHEREREIA. BRl\ZUEH UL, CHERZESRENNEULET,

E2ISEND)D!

1 B 25 BOWG [CHENT, MAFREXRD, (INAAPOELIE) T« EBX/NA AT
NALSEUT 1 [CBEREBFEAEN o2, EEOHEERLIERERDIHDENDCEZE
BIRIC LTI o TND ) EDEBNEZVWEEEEUEDT, BXWELE UL, CERE
REEVNZLET,

TP OIMDOAA AT A TV T 4 WEITHEL KIFTHEC OV TOMR
A Tk, PLFO L) ICRfieEa=anTn5%

in vivo THAAFTRA T E YT ¢ MET DO RHEMEE LT, K55,
eI RS, B RS RS R OMEMRGE, EREMN D B ~OIERE

16 KERCEIHLTWD 9 CHRTIE, FI A AT A T8V T 4 (3L UEWE & O
TRINTWD, EHEWE L LT, 8 TR 2 HW TRV, 1 EkiTimED N D
DOFHLTHESNTVAHINAALFTTRAFE YT A EZHNTWEEORHTH -7,
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bz, £, 77X ERHWTE invivoi BRI ENIZIXS B SN2 £ b O OFE %}
WNAFTT AT T 42 L<HEEL TN, Ty b, AL LED G
BB D EWVND SR H 5,

In vitro TONNA FT7 72 BV T 4 OFHNZIE, pH. 1BE1EK OE IR
R E KT 2 LB Z b, A 6-o50 )k (PBET, UBM, RIVM, IVG,
RBALP }; (O} SBRC) ¥ T RBALP XU UBM Z{# 4% = & AHEAE L
TWo, £z, HEOZ A7 it AEHOBIEEEO HEORME,
HEOLINDONAZTT XA TV T A ICRBEERITT 2 ENBL NN, 11
FENEE L XA AT XA T U T L ITITAEIT A2 >7-, (Yan et al.
2017) (M 144)

(2) 7

W =7 A Yov (Ofkfeisx 51 5 DL, @I G-HE 1 VL, @XFHREE 2 L) (2,
% 300 H 2 SERENAD =K% (1,500 pg/kg KHE/H) %512 FERH., <
D% DL ERINLAA ([204Pb], [206Pb] } N[207Pb] EERESH (D —/AKFn# (1,072~
1,261 pg/kg AE/A)) % 1 FET S 1~2 FERBEOER (AFH0 14 £/, ©
10 R EE I [204Pb] RSN D) = Kk fi¥ (1,500 pug Pb/kg KEH/H) % 4 AR OE
W Et7, O 13~14 MEIZEARE G- O 1 & Al S, MR O P eaR
ZHIE LTz,

HIRPIZE NS ~DEOBITHAEE Z V. 1T L A E DR IR 51 TILERE
ATE U &IPSR N LT, $hi a2 @il LI ICBAT LI Z e R
VR I SRR B LR R I AR LI RIE R U A R L, BRI DR, M. TS
OB T HEMAMmH &7, (Franklin et al. 1997) ([ 145)

TIE<BES LTV RV E N DOREF K OURBRE T 0§ #CE sE i D §h Db
TERE &2 X MR T A% 1 (X-ray Absorption Near-Edge Structure : p-XANES)
THAE Lz, 14 OZWE bW & ik LI-fER. AR & A IRAbE o B FEhdkE
MOBATH LK OERZOSHOEREIL, hz2ZREE ReXx 7 X% 4 F& AN
J MR —E LTI D, it RaFx o7 3% 4 MEEITHAAEIL T
52 ENIRIBEEINTZ, (Meirer et al. 2011) ([ 146)

<AH=XL>

NI IM I ANF BE B P ORISR CH DG B ICEM T o Z £ M b T
5o RiEH CROLBEMICEREINIX Yy v THIEAZ VXV ETHDHaxF YV
> 43 (Cx43) N LRI~ 2 Y AT ENZ OV TRRET L7e, Z310 g
—AD R¥TH A7 Y FHEN Cx43 FEMAaE (ZCx43) Tix, F¥ ¥4
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7V & Cx48 LUV DEEINC - T, $hOHY iAA % 3 fEHIN S iz, MG
FEEETSESLZ LICL - T Cx43 ~ 3 F ¥ p/TEMED R UENIRE 2 HN &
B/, Cx43 IT X DDV AR, ZOHFHTHDL IR Y k5D
Cx43 ~I F ¥ RV OBEMHIZ L > TIK T L7z, $nE<FEIT LD Cx43 BB
L. 7 a7 A 3% —¥Erk biEMH L S 072, Erk FREAZ L - TEric L 5 Cx43
BN HER L7722 & D, Erk IEMENSIE FEICL D Cx43 BIUK Tl
HTHDEEZx b, ShOMIBAEYFOBLEG | RIEIE E R, 72
SYOZEREMETHEADA I =X LEFSTNDH EEZ LN, (Song et al.
2016) (& 147)

(3) it - Hettt

Gulson » (1997) I, Wa—um v/ X6 A —A N Z U TICBELTET- 9
DR JBITER ORI DWW TIHE L7, 2 b HURIZ IS T 5 8RIFALAR
WIZIZZER H 0 | BEZO M ERFRNMIAELOZE G Ik ONKE & (7
DO ENDEOR) NMEETE 5, MPHEEE, 21 (6~115%) T2.1
~3.9ug/dL, B8l (29~37 %) T 1.8~4.5ug/dL TH Y HEEITHA LN -
7o 6 HIEDORZRET —2 b, 786 OREY 720 OFHEHEIEITREE O 2
BETholz (€S :0.218 ugPo/kg AH/H, FE:#L : 0.113 ng Po/kg (KH/H) .,
M ENEE 5T 55 (skeletal) 726 D E 51X, +E 6 T 26~64%., FEEL T 16
~T0%Th D BEZEIZA DI PoT-, FEDDOEREYT D OFEHRFEERE
MDREBLOK 2 (FTHHT L0 BT, BFO M O FRINLAAR K OV - iR
FEDNRE =PRI TN Z & F o RAOZ M & i LT &b IidEThin
RENME el FOVET Y U7 KOHEAHOEERE NS 0 b 5T,
MAEIRE~DHFGIZBWTRE & T EBIEVRAL NN o72 2 &L,
DOWILHEREANE 6 U EOTFEH ETHELTWD Z L E2RBE LTS, T
72066 WL EOFEHITBIT DMRIERIL 10~156%RETHH L LTND,
(Gulson et al. 1997) (& 128) (1548)

Gulson © (1999) (. A—A N T U T ~OBRLM 234 (9 Bith 15 4)
MO —A R Z U T HE OS5 4 %3G EN S OSHEIE & i P ERREE,
[FINLAREE D ZARIZ OV TR 2 FHH U7z, I ERTE B o S 24 1388 B Lotk
T 3.0 (#iPH 1.5~20) pg/dL, A—A ~ 7 U 7 HE O &M T 3.1 (& 1.9~4.3)
ng/dL Tho7-, 6 HMDORRET — 2 5, BHEHEREE O FXIE - E R T
5.8+ 3 ng Pb/kg, A EEEEOEEEIL 8.5 (#iPH 2.7~39) pg Pb/H TH
ST R RO ERICBIER SN PN B K OSR RIGI AR L D 2B 1T A
P TNADHHRER L —F L TWRhol=Z b, BEFHIESBLOAS
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D OFHEREMEWEG AR, ERF R O PERZ T A B AT MR R BE D1
IMIBFENL DTV P ~DFE#H (skeleton) 75 DBATHMN E/REK
ThdiHEEZ 67, (Gulson et al. 1999) (=14 148)

Gulson © (2004) X, A=A N T U T ~OBRLM 104 (19~32 %) (24
PR R OERR 6 DA AN T A7 A2 N (REEH VT T 41,200 mg/ H X
X7 BRI CBRIT R BRI VYT MRS 920 mg/ H) AEESH, s
B L RNIR OB L 2 A Uiz, P19 ORI ToM P EnEEIT 2.4 (#PH 1.4
~6.5) pg/dL TH o727, HIREIICIE 25 @PH 10~50) %M L7 (~~ b
70y NTHIE), ZOHEMRII DN T LEREDOD 2 WEG TITo 2R &
[FEEDFERCTH 7=, £7o. SRRNMAIIZRRRICHIIN L TR Y, AT LD
7Y A FEEBELTHERK (skeleton) 76 DEOBATITHMT HZ L &R L
TW5b, Ll By y MEREND IO TR 3~6 2°H B 6 i
EYEIENHEIM U=k L, Ao bY 7Y X N Z2fBE L 72 ClEdE 6
~8MHEBEMNLMHPERIBRENEIM L= b, IV T LYY A MIXo
TEHNOIMPBITSIN LM ZELE, BETORELOFHAER~DHMIX &
EHDHRREDVRLSTHIENTEHAREMENRH S, (Gulson et al. 2004) (B
149)

Hernandez-Avila © (2000) X, A %< 2227 ¢ @ The Mexico City Diabetes
Study (ZZN L7zt 903 44 (4R s AR HE(R 72 « 46.8£8.2 (#i[# 36~70)
%) DOIMPENIREE L AR & OBMREZNAE L7z, mMPEniRE O FHE (11.0 (FPH
1.0~43.8) pg/dL) (IMln & & I U Fh—7 2 f/iE, 49~50 e — 27 T
b olz, PR L7 M i R EniR B 1 X AR AT D 2otk & bhi LT 0.76 pg/dL
EnoT, FRRE o —T o v Nt T S o FHEREE B ooff FE L
HERTIE & BN S 72, PARRIC K o Tl SRR ERS M L 2RI & LT Bo ¥
— U F =N R B OHROBITHRES NI THDLEEXD
M7=, (Hernandez-Avila et al. 2000) (= 150)

Carbone © (1998) (&, 159 #4 D ORHA M K O T i Hh R B
6~12 2 H DI 15 L oM ehiEE, A% 1. 3 KON 7T HHOFHAER 34 0Mm
H KON 24 R IR PRI BE 208 U 7z, BRI S OVP 5 i H $09 BE L2 A BE 28 2
STz, FLIR X0 AR O SRR EE O I E SRR ZE S E o 7o (FLIR
2.24+0.54 pg/dL., #HEW - 4.87+3.60 pg/dL), FHAEWR T, A% 1 BB OMIC
M AP AT EE2NB) U, JRPERTEBE NI L7228, Zud, A% 1EMO 5 HIgHE
MM ZFv, WERE SR 2540 U . JREEM O 72 DI B NI I D 8h 05 2. D

59



© 0 1 O Ul W o M

W W W W W W W DN DN DN DN DN DD DN DNDNDDNH = = =2 =2 2 = = = =
A O A~ W N H O © 0000t s WN O © 00Ot WwWNd R O

ARNZALDI=HTH D EEZ b, HEBRIZKREDORIIS BERR2WGE. B
TEOEAHEIEC L VTR PICRBAT LT dh 2 BrET 2 2 N T& 5, — 5, HiAkR T
X, A OE A OB R ENIER ICTHETH 5720, Bl BRED A B
= XL, BTSRRI LA L7 E ETH Y | SRICKT 5
BURTED @V VB ORI 3 D ATREMED %, (Carbone et al. 1998) (&1
151)

Simon © (2007) &, O THREBFI NS4 —A NTZ U T OFR— FE—
U—OFLIE 18 4 & HAERENS 36 A £ TBR L7z, fhShieix, 4% 10 A
VRN OANITREB O e (4.7 ug/dL) DK 83% Tdr - 7273, 4E 1~2 7
H TR 4T% E TR LTz, D%, 2~3 HENS 12 D HEFE TN L 7-%.
—BEC T T b =272 0 18 MHEMN LI Uiz, M SRR E O S EE O
E— 7 3E Y A7 IO FHNIET 17.2 (10~43) pg/dL (12.4 2 H), 1KY R~
ik O IET 10.8 (7~15) pg/dL (18.0 »H) TH-o7z (F—hE—VU—T
XL OMFERIRE 15 pg/dL 2% LCTHE U A 7 ik &K U 2 7 #isikiz 5y
T TWW5,), (Simon et al. 2007) (M 127) (F#8)

Arbuckle & (2016) %, B+ % @ tThe Maternal-Infant Research on
Environmental Chemicals (MIREC) Study (Z&/1 L7 ##7 2,001 4 (18 ik
VL&) OUEURATI M OM% B O REAR I, JERHS M OB E P EniR BE 2 I E Lz, B4
HEEBEEFHA (Food Frequency Questionnaire : FFQ) KO 7 U A MEEL
A (dietary supplement questionnaire) TEX¥ I D, kLT LT T LD
B2 A U7z, f P EaiR B oo th Ju i 13, AR AR AT K OM% 1 O RER 1L C 0.6009

(#iPH 0.1554~5.1803) pg/dL } 1 0.5595 (% ND~4.1442) pg/dL (LOD
0.1036 pg/dL) . 1. 0.7667 (#iPH ND~5.1803) pg/dL (LOD 0.2072 pg/dL) .
e ND (ND~0.48) pg/dL (LOD 0.004 pg/dL) Tholo, AT T LK
Vs I D &MPEREICADEENALNTZZ LD, HIRPOI LT
AR ONEH 2 D OFBEERINS R K OB i O 2 S5 &
Ex bz,

EH DT UTOXITEBRL T D, IRT OV T MEREN D2 &
BNODANT T LOBITRIEZ DT-DEOENLOBITHRERICZ L 25 &
WO A, £ HRP O LT LYY A 2 MERCTIIL SRR FE O JD 23 A
BN EVWIRERHD, WL TLAKEOEH I DIFEENLFEL LI ITE
W&, £z, BAORMEKRGEN DD Z E06 ., MHPEREEICREEOFEL KX
LTHARABEETII AW EEBZ bz, B4 I D O\EFEENA E4 & DI
PARET HRREMERNH DL T EDBRBINTWNDHTZD, S5 TR DN LET
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5%, (Arbuckle et al. 2016) (X 152)

Watson & (2020) (£, NHANES (1999~2016) (ZZ0 L 7= ifha: 1,283 44 %
ONEHE ATREAEI O 4Pk 8,783 4 (T, 15~44 %) Ui f B O shea e e %
HIE Uiz, 4Elh, NFR/EENE, FREOZWRE, BMI XD og fijaF = (=
F = I ORI A ) CHRHE U 7 i TS IS SRR A D 07 % e < (B
{¥fE (95%CT) i3 4Ehs T 0.717 (0.666~0.771) ug/dL, FEAEIRANET 0.797

(0.777~0.818) pg/dL) | JR HFERTE 8 (404G O J5 DS > o 72 GRAT T (95%CT)

(344w C 0.600 (0.518~0.695) pg/dL. FEALURZMET 0.400 (0.380~0.422)
ng/dL) , EFH I3 AEHREFC i P ERTR MK L RSB NS E o 72 T L 1R
FEMRTICER S B IN S HRBIC A2 V152 LB X b8, MHFESINE DIElR
MRS g, hH %) OF®RA RV =8, GERI A U R o i
BEOBILE G T Z LI TERVNEERL 5, (Watson et al. 2020)
(211 98)

E2ISEND)D!
MAFELDO B CRHVWEEESFUEDTERUTCHBDET, CiERZEHFEL)

2LUEd,

(4) NAMAFXRTAVIETIICKSMFPERREHT
MDUBK EF L

US EPA »3Bi3& L7- Uptake Biokinetic Model (UBK) 13X k%. &5, #ckh
Ky A NEEEOEENDOHMITEEL, ITBROERETRI T A—4% (B
IR D IR, MEARRRRT, PR s & ONEALE ORI RE) 26 i eh
REZTHTL2ETVESNTND, FEHOMHPEHIREDOINIME & ik LT,
ZOETNAEROCT TR, BEL XA MNEEEDO AT AL OEEERL
THMRFEAEIZITVMEZE R L=, (Choudhury et al. 1992) (& 153)

(QADBM E T )L

Pizzol & (2010) 1%, WHEGRAENOHE LR, TR, B K OEEKD
PRIRE Tk B ENENDOIR, P LR OEREZEH) | IO US EPA (1997,
2008) T/RSNT-HBHEE (Intakerates) MUMAEZHW, T ~—2IZBITD
T EH KO A &M i éh iR E % Age-Ddependent Bbiokinetic Model
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(ADBM) Y% FWTHEE L=, HETEIZIX, FEBITAEEZILD 5 E T, A
PEI 25 M D 10 EERIENE BAZ T -2 WH T VT EMMEL, T E
BA4ET: 100, 365, 730, 1,825 (&bt DA) KN3,650 (B ANZttnA) HHEH
IZBTHMFEREELZHE L, TORER., 2FII<E SN T Y A Tofm
PRIRFEIT T & B TR 2.2 pg/dL, A £t TR 1 pug/dL TH - 7= (3 27), ADBM
ETNVOEIMEEMERT 272012, FEOT —4 %2 HAWT IEUBK €7 /L CHf
LM REEOR R L L2 s 24, fRIZFEETH - 7228, 730 KO
1,825 HH DO &b oMb Ix. ADBM £ 7 /LVOHEEMD TN EVME & 72
D, XVRSFITH D EE 2 BNT-, (Pizzol et al. 2010) (&2 70) (F48)

Fx 21 MPEMEEDOHERRE (ug/dl)

. ADBM IEUBK
K H & ai

100 0.55 0.55 0.55 1.10
v 365 1.53 1.86 2.12 1.30
730 1.78 2.18 2.49 1.20
1,825 2.08 2.49 2.80 1.20
100 0.48 0.54 0.58 0.58
DYNCS 365 0.68 0.75 0.81 0.81
PE 730 0.75 0.83 0.90 0.90
3,650 0.87 0.96 1.04 1.04

@IEUBK EFIL ™

Biesiada X O" Hubicki (1999) &, A"—F KOOI bT 4> = ® 3 HillkD 7
EH oI PR E %2 TEUBK[0.99d]E 7 /LTl L, SEHME & i L7-, KA.
i fEbK, BEPHIEEIIR—T v ROREEZE T L, mhsiEEoT
AT CGRTEYERZE) 12 9.3 (1.51) upg/dL. SEHEEMEAME (S i
HfF#) 12 6.66 (1.51) pg/dL THo7z, 10ug/dL #8271 EHLOEIEITT
HIME T 41%, FERME T 14.8% & K& Eipo72h, 2, IEUBK €7 V21X
KLER A DT 7 — R AIAENTE Y, ERE I SR E AR 2
JINNFARTH o7, BREO TN @K SN2 Thd BN

17 [FHEE e 2 B4 (International Commission for Radiation Protection : ICRP)
DIPAFE Lz, #10 R ORGESHE < 820> BRSO IS I 1 28 D o O R, BEft %
BELT, TEBMPBRADOMFERELZIHEESTHZEHI L N— A MET L,

18 US EPA (% 2019 4Ei2 IEUBK &5 /L% 24w Al B L7z All-Ages Lead Model

(AALM) €7 /v ® Draft #/A%E LT\ 5,
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7. (Biesiada and Hubicki 1999) (= 154)

Deshommes 5 (2013) 1%, B FFDEL F U A —/L T 2006~2010 EIZH T
TAKEKRZRI L, 2 EOFR, o7 ) 7O, (EFEORERIC L
LHAEKPERRE, & bomPiniEE TEUBK [win v1.1 build 11]€7 1%
FAWTTHD) OFNZRF Lz, TNEIOKEKTEIRE 2 % Mg U7 k5 R,
EDRVMEEZEL D LEEDOHLEEDO T NBIENEL ., hEOHHEET
X, BORIAKEZRL TOBEB LY 7 k0§ 30 RIAZ IS 3 kE L=
BICEIL L= TV DT BB EE N im0 T2, F72. 1970 SELLRTOEE KO
ZOMOEE LD B 1940~1950 F DRI IZERR SN EE CTHBEN R D
Bol, IHIC, MBEIIFHABNRKEL, XXV LEOFREN- T2,
IEUBK €7V CTTPHIL7-7ES DM eaie K EK T ERRE ORI LH &
A UM 2~ L7, (Deshommes et al. 2013) (M 29) (1548)

3k Deshommes > (2013) @ 2009~2010 H=1Z/KJE K & BB L 7= &>
5 2011 FICHAGEKRZEI L, [ CERE DI 72 7L TR #) % i
L7, $hE DO H D EETIH, KR TEOKEKFHEENE L, TOEIL,
55 MIAKZR L THOEBLIZY > 71T 6 pg/L. 30 43Ik % S 4 E Lz
BRI L= 7 LT 10.55 pg/l ThoT-, B ORWEE TIEEELET
K& L 72 -o7-, IEUBK [win v1.1 build 11]£F /L CTFHI L=+ £ b o éh
BEZ, AL b ETEL, £, KERLTHOERILEZY v 2 T T
B U7 BME -T2 Z e n | AKEAKEEBIT ARICKZTT Z & il iR
EDEREZMZ BN H D EEZ Bz, (Nguetaetal 2014) (B8 30) (FF
£2))

Li 5 (2016) |&, HEFPHRE e, wimgmMm) oy 7 ) —1T
S K O AR BE L BT 61~84 NHOFE b O 2 HlE L.
IEUBK [win v1.1 build 11]5€ 7 /v O T HIfE & bz U7, BRI TOTEBIRERH]
HZ 2R (ventilation rate) . Ski/k &1L IEUBK €5 /L D5 7 /L M & B7p - T
Weo NAFTTXATEY T 0 OHRT 7 4V MEE W TP L7 i eniEE
EFEPMED M PSR L IZ K& 7272813 A 60T, IEUBK €7 /LT H E O~ 72
W THHTE S L &Nz, E BOMPHEE~DEFELERO P REITESE
2% 83.39 (#iPH 57.40~93.84) %, 13/ X A N3 15.18 (#iPH 3.25~41.60) %
ER¥EEHDTEY, K& (0.32 (i 0.24~0.65) %) KOECEIK (1.07 (i
P 0.13~2.85) %) 1T Th-o7-, (Lietal 2016) (R 155)
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Perez & (2017) 13, XEY 753 Z2aTRBENTWVES 2 RAF 2— Ak
B (Vo 72T 497 AT 4L b, TATY RD) DHOMIEL #EIC L
LSRR EZ IEUBK €7 /0 (1-86) KOALM E7 408 (BAN) ZHWT
THIL 7=, Wrkend (12 BI/A4E) ITEA L TW D186 RO T b e A iz
KDMEY A7 13720 EEB 2 N0, BEMICEAL TV DA ATIEN Y 7
FINV=T TaRT T a 65 TED LN WELE RITIRVERO Y A RE AR
WL T2 EnD, I BEETHTH2I0RFINRMLETHDL EEZDN
7. (Perez et al. 2017) (= 65) (F548)

Zartarian © (2017) 1%, US EPA @ Stochastic Human Exposure and Dose
Simulation (SHEDS) -~/ F X5 « 7E5 /L& IEUBK [win v1.1 build 11]-&
TNEMAGDE T, KEDO LS OMIEL BEOMPERIEE~D % 5E% T
L7z, K[E NHANES (2009~-2014) I 0 o FEZRME & i LT, €5
LTOFHNEOARFEZEIL 0~283% TH 72, 1~2 HMDOFEH TIEEEIK LY
LREFELOTH/IZ A NS DOFENREN-T- (MHEHRED 90 N—k ¥
AN ETEEE AL - T1%, BF : 16%, HEK 1 7%), 0~6 A Tl
T Z AN DOTFEP RS RE L, KD OFEBIRIZKEDN T (ml
FERRIED 90 /N—k U X A WL ETEHE/Z A k0 ~52%, fEIK : ~39%),
AKIE K TR EE DV - THL P RIRE DN 2 Z LA Flls iz, £,
O~7 DM A ERIE D 97.5 /X —T& > X A JLED 3.518 K5 ng/dL % i L
7R WEICEHKIR FE 1 20 KOV 30 ppb & Tl &7z, (Zartarian et al. 2017) (B
76) (F8)

Gulson ©» (2018) . A—A TV TDOY R=—DOF+E L2 5 4EL EE=H
— L., TV TR E L THORBED ZWTHEDIZL A N, np 222 K

ENEORFEE L T30 A FU IO RIZHERE S B 724 2 R UISNEODE LT

FELDOTFESER S THZF A N2 HWT, IEUBK [win v1.1 build 1117
JUTIL NS 2 i LT, R v 7 & D 7= TR i 1D
FERE LY BB T RNFERETII o Tz, HEIZ A SO FT XA F
VT 4 %T 74V MED 30%0°5 50%ICEE L THIEITRE S LD Lo
720 AEHR T ORISR TIE. 5L ED 70— 7 T R B o SERIE & T I
DENKR B RE NPTz, 1~2 R OIE L B M P ENTEE ~DZHERO%( T
BIEIEL, AF 42 (FPH 10~92) %, TH/Z X b 42 (HiBH 7~89) %. fEIAK
5.3%. K5.0.09%CT&H -7z, (Gulson et al. 2018) (£ 156)

Gulson » (1997) &, WHI—m v XMW HA4A—A T U TICBELLTET- 94
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DEE - % 3BT IR DU DWW TR LTz, $RFEINARL DO 3T & | i $n
PRIk D Fk (skeletal) 7O DHFEI1E, FEH T 26~64%., REH T 16~
T0%TH Y HREZEITALINI -T2,

EHE DX, BOMARBE~OFGIZBNTRBE 7 EBITENRA LN
Mol Z &1, SOWINENEANE 6 Ll EOT-EH THEULTWD Z & &R
L TW5, T72b6, 6 Wl EOTEHI2BIT 28MWINERIL 10~15%FEE T
H%H & LTS, IEUBK £7/VEDOIYENEET VL T mRDOT EHITRILE
40~50% %= H L T\ D720, FRFADBLETHY | RinSUTHAE L7 X
Db =5 HIZER O OERBRIUIRE T 2 CITIFICMETH D EELZL T
%, (Gulson et al. 1997) (M 128) (1548)

@F Dt

Bert & (1989) %, #URE7Z 70 kg O BYEDSOBEL, 7547 K OBk D =1
N— K A hET V%, Rabinowitz & (1976) <° Batschelet © (1979) ZEdD
HENHEE 7 LR D EBRFERICESW TR L7, KERRPEENLIVIAE
T80, Mk, B RO 2 /— h A2 MIEE LT & X2 OmIBELY THI3
% Z OET VX, Rabinowitz 5 (1976) (2 & 2 B < il X 7= fFZE o ifn H gnie
EOREME L < —FH LTz, BYIESCR S v 7% (chskd 28mnHlE ST
WRWZ L 2R T UL, Griffin & (1975) (12X » THE S 72 Ml S QYR D
AR LG B —ERn AN, BTLLBA L7=F7 V% Bernard (1977) @
BTV & LR, EE (B H) i EEE O RN, BrL< B L
ETADOHFNEVEALTEY, &LICELLOETAVLEY (54LE) TH
o2 FHld 5 &2 bz, (Bert et al. 1989) (2 157)

Brito & (2005) &, 7 FF O/ v T U —FA T3 K O EISHAT 00 5455718
FORE K O E O REE M OVERPEREE, MPmREZHEL, 2> 73— |
AV RNETNVEROCTIHF~OEY AR, L &FHoRH, ook
(release) TR L7z, ¥3T 4 v 7 ART A= OHEFEIIZZ Y v R —F
W W=, SO AT OV IR < BHIRNCIKE L TR Y | BB K OVE
s 5 M P ~OBENTIE < BRI 2SN 213 L) L7z, (Brito et al. 2005)
(&M 158)

2. ERBMEFICEITLEE
(1) Asn
PR BT AN < 88 CILis w8l

i

ST, FREERED. HEAbkn. fiEERSn. A LA

19 FEENBONTHREPENHIZESSERELDEBELROLH LM LT,
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RSN . B LN M O ERSh D% 1 533 & (Median Lethal Dose : LDso) |
300~4,000 mgkg KETH D L#fESN T 5, (JECFA2011b) (& 159)

(2) HER~NDEE

A% 7 H (PND7) K(O¥14 H (PND14) @ C57BL/6 ~ 7 A (BsTEH Z L
IZHE 4~9 L) (ICEERRSR 2 IEENE G- (0 XX 700 mg/kg (0 XX 446 mg
Pb/kg20) (BeH-RBEIXSEBRBALARE L O 4 R ICZ N2 350 mg/kg (223 mg
Pb/kg2?)) L. 24 RefIZICMOIRREZBIZZ L T2,

BHGHETH LIV 2V &2 3K 28 |27,

EHOIL, AMEOMRIE BT EINZIB N TT R b — 3 ZEO RN
YIS, 2 OMERITIE < B ORMAZRIREZ~DIER A 1 = X Lo
HgL 7252 LCWW5, (Dribben et al. 2011) (ZH 160)

5= 28 MERERZSHER (THX)

B 5551k 2
PND7 350 mg/kg KIMFE Ik DO JE & O, R E%. PR ICR T

(223 mg Pb/kg) X2 [a] Z H i SERE N

PND14 350 mg/kg —

(223 mg Pb/kg) X2 [A]

C57BL/6J ~ 7 % (M, #5HE 9 L) (ZHERREN (0 XX 0.2% (0 X% 229.3 mg

Pb/kg AT/ H 20)) ZHEHR 1 H2vD 20 HOBRABICHOKIS L, #o By
(BEESPL) IR EL, 4% 20 B, 180 H XL 700 H D~ 5%
(T IV NA ~—IRICBEE T AR 7 VRV B2 E &+ 5~ A 7 1 RNA
(miRNA) FHLE) Zi~7,

B GRED IREY TH LN R 0% 3K 29 |27,

DI, I BELIZEMMN A 572 miRNA ° Z AUZERI7 5 miRNA
IR BEROBMR FHBOEFICE G L, 01 < BZISREFIIZID 23
5172 miRNA R0F 1 6 ZBE 4% miRNA [ZBREDO#REENEZ o /7 B D
FIFBNCFHET D AREME D R S 72 & LT\ 5, (Masoud et al. 2016) (2R
161)

x29 REHBKEEGHR (TVR)
BERHE 0.2% wi (Ra ()

20 [ ISR O L AMIREICE S E | B LT,
2D JFEIZBWT, AEEORRODH LT RERPITER LT,
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(229.3 mg Pb/kg {KE/H)

A% 20 H miR-106b (7 IwmA K B ik X7 E (ABPP)
mRNA (2B 5) . miR-29b (DNA #* F/L{tE#% 3ab
(DNMT3a,b) M OVRSME» > 378 1 (SP1) mRNA (Z
B 45) . miR-132 (A F ik CpG A X v X7 E 2
(MECP2) mRNA (ZB5) o3gEHn

£ 180 H miR-34c (f/NEFES X 378 (MAPT) mRNA |2
5. ORI
% 700 H miR-106b & O* miR-124 (SP1 mRNA |Z5) DI&E I

YA B E ) v 7T ML, B N UBIRFEEALIE N T AY
T= v 7~ R (GR#i4 : B6.Cg-Mapttm1(GFP)KIt Tg(MAPT)8cPdav/d) (i,
KEE 15 U8) (ZHEEREN (0 XUE 0.2% (0 XiX 229.3 mg Pb/kg fAHE/H 22)) % H
FEfR 1 D 20 H OILIICAoOKE G- L, WE) (K8 3 0) (SRR AIE< &
L. 4% 20, 30, 40, 50 XiL 60 HDOT /LY A ~—JFIZ# 3 25 Z o & Lo
78 M ONEAR T DIBL~ DB LG~ Tz,

B 5RO B TH LT R 2% 3 30 1237,

FELIT, HAEBOMOIEL XD mi-R34c BEBMMIEL BHROX 72 v
RIBRBEOIEFELE T 252 LMD, miR-34c 25T miRNA (801X < &
X > CHIER &ND KR X T X R B OBBIFEBLO EFAGICEER
BEE R T LR ENTZE LTS, (Dash et al. 2016) (/R 162)

x 30 RIAPBOKIRERER (YVX)

5 0.2% s (RE)
(229.3 mg Pb/kg {KE/H)
A% 30 HLART KIMEE 2 7 2 R B RN iRk 2 ™ Ser396 #
2R B O3B RN
A% 40 B LI YA 7V ARLEMER T —F (CDK) 5 ¥ v /37 B3 Bl kb
n
A1% 50 H miR-34c DR BB

X % 20 H AR50 H O AHIE,

TNAINAS—IFD Y TNV ET AV 2=y 7 <7 A (3XTgAD) 29 7 b

22 R ICRRE O EAWIEE IS & | HAFEARE (EFSA2012) Z W THE L-H, (&
fd 3851)
23 (FRIRMET VYA ~—IRDORREEF L LCRIESNT) b FERMT I oA NS
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AEn- B (MERE, A7E 3~6U0) ICEFES (0 XX 100 ppm (0 XiX 0.6
mg Pb/kg {K&/H 20)) Z4#% 5 HS 15 H £ THARE A£G L, 4% 50, 90
XL 180 HOREMDOITL B L T Y A ~—J & DA T,

BHBETHAONT R V2K 31 1TRT,

FE DL, HETIX, %% 50 BID/NBMBTEHAL N A BITen, T4 RE
FEDEMMN A BN ->TZ Enn . /NBHIAOIEHALIZT VY g <= —JH{D
PIERAETH DT 2 A RERICKHT 2 RESEIERANH D 2 &, 72, o F
WNE < BOSBAFE OMPRREMEICRT T D A2 D D Al gEEN RIS /& LT
W5, — 7 METIX, A% 50 HIZWBT O T I A NEEOEINE ORI A,
NNBRRTE AL~ — I — DD B AT Z L b FEMO/NBMELS O
JEEZMERNEL D HEWZ EVRIBREINT-E LT A, (vonderEmbse et al. 2017)
(& 163)

#&31 H£% 10 BREARFZROKREHER (XY X)

58 100 ppm 2
(0.6 mg Pb/kg {KH/H) Vi3 il
A4 50 A CD11b™ % BUEM, WSO | MEHHOT I v A REEHEM
/N feL 2 FE D N
A% 90 H LI WEHROT I v A NEESEN | MEEHROT I a4 REEHN

¥ NBHIN -~ 7 v T 7 — VTR LD~ — T —,

R Wistar 7 > & (M, £458F 6 DL) (ICHERRSR (0 X1X 0.1% (0 XX 76.4 mg
Pb/kg (KHE/H 22)) Z4EHRMAD O REMW N BERL 35 & TRk G L, 4% 8 H
D WLENM) D 1 K OV NI SRR S 2 I E LTz, o T, VB o /NI R A e
Z 5~7 ARG L, 558/ MR O I har R 7 &L OWEEN ., Ml
WO kv R 7 g fe R (ROS) DAk % H 1% (Fluorescence study)
WD EBRILL, Bl L7z, & B2, ARSI O = kL F —IREE~ DR B2 G~
LD, INREERCHANO T F 2 =0 Uig (ATP), 77 Vv U Vg

(ADP) K OXTF /v v—V g (AMP) KONT T 7 ¥ U BEZRIE LTz,

BHRED B TH LI ATH 2V % 3 32 I2RT,

FH DI, RREOMIT FEIC L 2RO = L F—IRE~DREL R
2T DRERPGF O, RIS T o= —n VRO EE R B Lo &
BT RREME N R S 7z & LTV 5, (Baranowska-Bosiacka et al. 2011) (&
fH 164)

R EBIn S, B NERR Y X R EEG . B NERMT L= 1 XX
BT EEAN LT AV NA T —IF{ET LT A,
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*& 32 HRARCERIAMTKIRSHER (S )

B % W (HEhw)
(mg Pb/kg {KE/H)
0.1 (76.4) AR EE K OV NI A S0 B 5-

B/ MR, = = —a > hay R 7 EEM O
T, BRI L OV R KU 7 H ROS R
EF. Nav/K+7 7 7 > o =V Ul fiRgE (ATP 7 —18)
TEMERR S 552 NIMEERLAIE N 7 7 = Vil = R L — BB fir
i, ATP }OY ADP b, 8528/ MMk aN AMP K& OY
7T =rxX7 L4 K (TAN) Hn

=7 A W)V (Macaca fascicularis) (M. &#E 3~5 L) ([ZHFERSH (0 XX 1.5
mg/kg KH/H (0 XiX 0.96 mg Pb/kg KH/H 20)) Z A% 400 HH, HERLE T
RIS T, BEFLIZ 132 OO (vehicle) IZIRETHEEG- LTz, 2D
%, 7 AU BDESHEENTEFT (National Institutes of Health) T 23 #2725
FTCHBF L., 23 BMREORMBEEICBITS2T7IvnA K B X X7 HRBKIK

(ABPP) KOMREAMFIZEE T 5 MR THEL., DNA A F/{EkTt X
N AERRICE 55 Z L R B LUV BT,

BEHETHONIPTR V2R 33 1TRT,

EFHOIX, Yo < L Emn ] O 2O HEIZE 57 5 BIs T3
BUZBET 5 2 LRS- & LT\ %, (Bihadiet al. 2011) (£ 165)

=33 A% 400 HEZEO®RSHE (h=V14H)L)

58 mg/keg KE/H
(mg Pb/kg KE/H)

2 ()

1.5 (0.96)

A BPP 41,

MRRHRA— 7 7 V2K 1 (NORL) , ~AREFRININEESR 2
(HO2), 7 I AR&Z R EE M U KOG AR AR Y 3

—+¥ A2 (sPLA2) £/,

5-B Fm¥o MY 7F¥ I 28K 1B (BHT1B), # A I

2, § A4 A FZEMK 1 (DOR-1) KU Ras B# & >3

'Z Rab 5¢ (RAB-5C)JEi) .

DNA * FALEE5E (Dnmt) 1, Dnmt3a, A F /U1t CpG #%

GHNTE 2 (MeCP2), bR b EHIBE G2 237 B
(H3K9ac, H4K8ac, H4K12ac }x (} H3K4me2) DE/)
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bR PRSI LRSS (0. 0.4, 0.8, 1.2, 1.5 Xi% 1.9uM (0. 8.3, 16.6.
24.9. 31.1 X% 39.4 ug Pb/AL20)) ZIF< BT L. T &

o> i RO K O A~ D 43 (LS %béLm%%ﬁ%%&to

X, Paradigm A (50fbBiH4s 1 HEI S 24 KERIE < 8R) .

55 HEMNMD 24 FeElIE < #&

IZ XD bR
X< &

Paradigm B (4>{KEH

. Paradigm C (/MEBHRE®ZD 19 HHEE TR

X< #) . Paradigm D ("ﬂ:ﬁﬁ#‘ 11 HA2D 19 HAE TRYIESE) D 4
NG =TT T

FHIRETHONTPTR a2 R 34 1TRT,

FEDIE, B N IRPEERHIG o fikE AT BT K O ~ D b hic sz i 72
PnIE< BT, AR SN =2 —n U ERREZ ST, 2O FREEICED
218157 DNA ORXAFIARKEDOZB L 25558 Lo Z LI K D Atk avme S

722 L TW5%, (Senutetal. 2014) (= 166)

&34 invitroRER (b FIEIEERHERD)
RE  uM (ug b4
Pb/dL) Paradigm A Paradigm B Paradigm C Paradigm D
(kB4 1| (o feBR4h 5| (OpfbBEARE | (SrfkBA%A 11 A B2
HETD 2405 | HEND 248 | %5198 H | 519 HHE TRENT
X< #8) X< #%) FTEHIEL | <&
)
1.9 (39.4) — v kiRt E i | B I -tubulin | Musashil (MSI1) *
Nl AR (TUJI) #1155 | 2 e O PAX6*2 38 B
PEFRRSM I | A . Rk 28 i R
n (neuritic length) .
AR T OV BB
2
1.5 (31.1) SOX2*2 38 | & b RPEERi | — MSI1 338D
B Nl AR
1.2 (24.9) - - MSI1 338D
0.8 (16.6) MSI1 338D
0.4 (8.3) -

K1 W~ — I —,

2 PR~ — I — B DT,

b L7zt Rk
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Pb (0. 0.1. 1 XX 2mgPb/dL20)) % 48 BffIE< #& L. 24, 48, 72 XIX 144
BRI DT VY A <~ —JKICBE S 5 2 0 X LRI B OFEL, X T OEALR R
H7emE U VER L~ DB A G T,

BIRE THONTPT L VA2 K 35 12”7,

FHOIE, SREKBEIE U F N EORBIENCZ O X R TEDE Y v
it 28T 2 aeEnN H D5 2 EavRranizE LTW5b, (Bihagi et al. 2017)
(&1 167)

#35 /nvitroiRER (£ b3 E SH-SYSY #fz)

M uM Pb B

(mg Pb/dL) 72 IRFfEIT% 144 WifE#%

100 (2) B U RN TERBEIN, | 2 U xRN BB,
A LA => (Thr) -212 U > | Thr-181 }¢ (X Thr-212 U i
Fefb¥Ein, £ U > (Ser) -396 | LN, Ser-235 & U Ser-396
U R b¥E N U mefesgm, 17 U K

fitk¥ 7 —+€ (CDK) 5 ¥
IR BN, p35F R B
D p25F BN

50 (1) Ser-396 U LN Z &R BB,
Ser-396 U “ER{LHAN

5 (0.1) - —

% CDKS5 iEMALIR+ D —7Fd,

(3) DIER~NDEE

Wistar 7 » b (%8 10 &) (ZFER#h (0. 0.01, 0.05. 0.1, 0.5, 1 X% 2%

(0, 7.6, 38.2, 76.4, 382.2, 764.3 X% mgPb/kg {KE/H 22)) % 60 H MK
K L DIMERRICBIT DT a— L7 I VRE~OEE T RLFY v B
S ARG E R OV~ D B % G~ T,

BHREHTHONTIIT A 223 36 1277,

— AL S AT M M R E DOFE R VBIBCTOT FLF U v B S RIRE
PEIEI K OMUHE A M LS DU T, P IREEDN D 0.56% F TOR G- HED M THIM X
X ESERAL ST, AR 2 VT RUT U RE iR, D, KREIR R O
b iR L. JRIMERY zine protoporphyrin (ZPP) JEFEIZOUVNTIX, xfHREE
D 2% FE TORGEOM T ERERmMNA LI, DL OKEIRT KLU
B ZBRRBEIZOWTIE, SREENDS 2% £ TOREREO R TR E 232 5
iz,
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EHOIT, MER LT FUF U REO BR KRERFT Kvr- Uy B %
BIKRROBIRT T 7> v—1U o (cCAMP) oA, BigthT KLU s B =
BRI cAMP OHMMBENT L > TH &R Z SN @EMEICFGT 25 2 &R
BENn=E LTS, (Tsao et al. 2000) (ZMH 168)

#& 36 60 BREIEKIRGGHER (Sv k)

BER % A
(mg Pb/mL)
0.1k (76.4 LI L) O KBRS cAMP 8, Bl cAMP #40
0.05 (38.2) —
0.01 (7.6) —

X WGHEOLNE, KENRE OCBIEIZ 10uM O A Y 7'a T ) —)V CHRIBTER % 5- 2 726 $o

Wistar 7 » b (HE, xHREEE 21 DT, BeGHE 19 U0) ICHFEESh (0 CofRERE) . &
HEE (W1H 4 pg/100g {KE/H ., = D 0.05 ug/100g {A5E/H (3. 0.03 ug Pb/100g
{KE/B 29))) % 30 HEMHANGTES L, EMEE TS X 2 0MmER~DFE
CLAZEE), A ARG K OB RE BN T o R) BT,

BBHRETHROITZFT A VA3 37 1277,

EH O, ARIRE O OB 2T < BRI X 2B RME SO K5 20 A
ZAGIL, JERES M OARTT | AS AP RERR EMRR N T X T o AT b Z LT &
Z0ILE SR O B AR OB EICE-> TR DI ENREINTZE LTV,
(Simoes et al. 2017) (ZHE 169)

& 37 30 BREIGHARNIRERER (v )

P 5251 (ug/100g 1A/ H R
(ug Pb/100g 1AH/H) )
#IA 4 (3), I BN . PRORII BRI K ONEAIEDRIE b5

Z?D1% 29 A 0.05 (0.03) | ERH (7= 7 U VEREOEMER V= ko 7L

REEFEMEDRINE) ORSHART ., D) (RaEEF (LF
band) ® L5, &HER (HF band) O{X T, LF/HF ko
EF) L AFAT b v EEE ML ER OB IR
EiEIaN %

(4) MK/ BEILRNDFE
b MR IMERAAE 2 BEERS (0, 0.1, 0.25 XX 0.5 uM Pb2+) T 24 HFIEG 4.
7ua—H% A NA—=H—THKAZ77F /)Lt (Phosphatidylserine : {PS))
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24
25

26
27

T B K O (Meicrovesicle : «MVY) Ak HIE L, i< #EN g =il
29 EMmE PS BEHOBEMEA AT, FIRETALNTTR V23K 38-1 ([T

A

X< BIC L DRMIRBAB~DHEEBLZFHH7-DI12, b MRIEKGIAD & FEEE
& (0. 0.1\ 0.25 1% 0.5 UM Pb2*) T 24 W& %, ~7/ v 77— 2ok
L7 THP-1 fifa s 58 L, 7 —H% A P A—F—CRMEKEREL T\ 5~7
v 77— bRIRRE A JE Ui, FIRE CALILZFTR 2V4 K 38-2 1T/,
bt hARILERGHIAE & [RARIC 7~ b OaRIMERKIIE 2 FEEESh (0, 0.1, 0.25 i 0.5 uM

Pb2+) T24 FffillzE L, 7o —% A M A—F—TPSHEHEK O MV A ZH
Ebto%ﬁffﬁ%ht%ﬁm%%S&Suri

T EICE D PS HEHA~DOEELFIR5H720IZ, Sprague-Dawley (SD) 7

~ (KE) E’EM’\ (0, 10 X% 50mg Pb2+/kg) %%lﬁlﬁm&“'ﬁﬁb 5 4 B
W oERIMmIC X V&5 RiEko PS EHEZHIE L-, HHRGHETH L
AT 2D % 3 38-4 [Z/R T,

SRDEINI B K DIRMERZ VT T 0 ADOHEBEZTHHT-02,. SD 7 v b

() \CHERREN (0. 50, 250 X% 1000 ppm (0. 3.8, 19.1 Xi¥ 76.4 mg Pb/kg
(KE/H 22)) % 4 BERPOKEGT 2583 T, F&RGHETHALNIZFTA
20 % 5% 38-5 |29,

EH DI, BRIV SIF R SN S AMIT, FRinEkD PS FEH & R ifER
BRI K 2 Ml AR M ERFEHE O 23 BEE L TV D ATREMES R S L7z & LT
%, (Jangetal 2011) (B 170)

%= 38-1 /n vitroiRE&

JEFE UM Pb2+ A (b bR ERH)
0.25 UL | 7T =1 U (ATP) BEKT
0.1L20 k PS #ZHERIN, MV At

% 38-2 in vitrostEs

JRE UM Pb2+ WA (b MRIMERH)

0.5 ~ 7 n 77— IR K B AR I ERE AN
0.25 —

0.1 —

& 38-3 in vitro:E&

IREE UM Pb2+ B (T MRILERH)
0.5 PS FHERIN, MV A ke, ATP BEKT
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0.25 -

0.1 —
% 38-4 HERO/RERAR (Tv k)
5 mg Pb2t/kg B (SD 7 v b ()
10 LI E PS % H &0
% 38-5 4 EEERKIRERE (Tv )
BE5# ppm , 3
w2 (SD 7 » i
(mg Pbikg (KE/H) v SD 7 b D)
1000 (76.4) ~v 7 Uy MEED, ~EZ7 v BEUREET, BiELO)
JFF g >k =k N
250 (19.1) —
50 (3.8) —

(5) &5 - RE~NDFE

TR Swiss v 7 A (FO ~ 7 &) (M, 8 3 IT) (CHERESn —/KFn% (0.02,
0.06. 0.11, 0.2 GefMREE) . 2. 4. 20 X% 40 ppm (0.002, 0.007. 0.012. 0.02.
0.2, 0.4, 2 Xi¥ 4 mg Pb/kg fAH/H 22)) ZIREHEEG L=, EALEZFl~Y
A ZBEFLE CRHEMWICHE S 72%. HEM 1 Dok Lo F1 ~ 7 X 4 i
MEAEZ SN, PREE L 7=, FO ~ 7 R|ZIFBEAL F TR G- 2Mke L, BEFLIZIX F1 <
A (M, FFGRE 120 (2 FO ~ 7 A & RIRE OFEREN = /KT 2 REE % 5
Lo ZOF1 w0 RE FOHMROREE RS, F2 HREZEA LT,

F1 ~DU R THLNFTHR VA2 39 IZRT,

FEDIT M~ T R ZBWT CKEO T E S IZBT A M enRE (2 ug/dL)

(AR 2 L AT EE KV R IR B R AE ARV VR EE TR D
FHLE R DHENL LN TWD N, —FH T, KR Tl P EniE e & Mkt
EDOMICHRZ A EMSEBRRALND Z b, < EOBEITHEWTER
BONHEMNZBE L2 EEIRT A Z ENAEESE LTCWB, £, ZOHERIG
BAGEM D, LRNIEEN 2N EB 2 D TR0l PR E I BT H , $hid
EYFRNCHEERE b ZS | S E T ARENRB I N E L TWD, (TIavicoli
et al. 2004) (ZJ 171)

=39 “HERERSHER (vOX)

B5#E ppm P ERE w2 (F1)

(mg Pb/kg (K H/H) (ug/dL) *1
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s (BEYE(R )
40 (4 ) 13.20 (1.70) P R RAGEE SE
20 (2) 8.35 (0.72) Pl AR SIE
4 (0.4) 3.80 (0.34) -
2 (0.2) 3.46 (0.28) -
0.2 (0.02) CefHEEE*2) | 1.94 (0.13) —
0.11 (0.012) LLF 1.58 (0.09) PERfCER (REBH 1. F815. BRI RL. HIPE)
L8 e
0.06 (0.007) LL'F 1.32 (0.10) A% 21 V28 HIZI T HAREEIN
0.02 (0.002) 0.69 (0.14) At 14 B LN 35 BIZH1T D IRER N

X1 BEREEETOMPEIREZ =T,
%2 0.2ppm K GREDM AR ITIKE DT L6281 2 FM L (2 pg/dL) (2

(I R Ry NN

ThaexrEs L,

3R Tavicoli & (2004) TpEAEL7Z F1~7 A (Swiss ¥ 7 A (M, £&5
B 15 L)) ICHEEERSN —KFn% (0.02. 0.06, 0.11, 0.2 GJHRRE). 2. 4. 20 X
1% 40 ppm (0.002, 0.007. 0.012. 0.02. 0.2, 0.4. 2 X% 4 mgPb/kg A& H/H
22))) ZIREEH G L7=, E£7-. Iavicoli » (2004) THEAL7-F2 v X 2Bl %
THREWICHEBE I E%, F2 v U 2 (M, F&EGH 1500 IZF1 < U R L[RRE
FE OEEREEY — /KW & R 5 L7,

BB GRETHA LN R V23K 40 [T T,

Z2H 51T, RKFEAEICTE O EIT BB Tavicoli & (2004) & —# L T
Wizl LT3, (Iavicoli et al. 2006) (/R 172)

#40 =HAREEERRGHER (YU X)
B 5 ¥ ppm F1 F2
(mg Pb/kg K/ 1, H SRR 7 i R S
H) (ug/dL) *1 (pg/dL) *

YrE) R YA FtE) R YA

7) 7)

40 (4) 12.69 (1.57) P RSB SIE 12.89 (1.71) | PERKCEREIE
20 (2) 8.09 (0.78) P RSB SIE 8.05 (0.80) | MERKZAIELE
4 (0.4) 3.86 (0.36) — 3.75 (0.33) | —
2 (0.2) 3.46 (0.26) — 3.41 (0.27) | —
0.2 (0.02) Cxff& | 1.94 (0.11) — 1.92 (0.10) | —
#Ex2)
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0.11 (0.012) LL'F | 1.59 (0.08) PERE (BERH O, | 1.57 (0.08) | MERKFAFRHIL
F1E | AR
HEE) FAk

0.06 (0.007) 1.31 (0.12) — 1.29 (0.14) | —

0.02 (0.002) 0.69 (0.13) — 0.70 (0.13) | —

W1 BBEERETO M AR &k,
%2 0.2ppm HEHEEO M ERE I KE O T & HI2k 1T 2 FE M ERnEE (2 pg/dL) 12
HYTHZ D, ZaextiEiEE LT,

FEMOIT < BT K DIEM M RSE R ~DHEL B 57212, BALB/c v ¥
2 (M) ICEEERSR (0 X% 0.1 mM (0 XX 3.7 mg/kg {AH/H 22)) Z4HIE 8 H
HEFL 21 HE THUKE S L, WEW) (&#E 3 10) (281 2 Mg B 738
DL PR,

BEREOIRE THRLNTZFTR 2% £ 41 (TR T,

FEH LI, i X 2 B bEEE B, TR =Y AL O A R L ADEINT A
CORERBOBGIREREEHDLZE, ZNETITHLNE STV S K
REROIILAE R AT R & B DEE ORIk T 280 OB, M LV
SN FALERICER T 2 25 RIERSIZBEE T 2 ATgetEn & 5 2 & AR
=& LTWnb, (Kasten-Jolly et al. 2010) (= 173)

x4 IHRARCIRIABATGKIRSHER (YOX)

BERE mM W (LEhwy)
(mg/kg (AE/H)
0.1 (3.7) JELEE R SRR -

TIT—8, FURNTHELREER (INVRF L RTTF L —
P.xEMI TV, FUTVURBET ZEZ—P), JA
— PR PV ARRXZ L7 —F A (RNaseA) EixTFEEIEI,
7T —EBEWNY T ARMERN,

TR h = A ERMEEE 7 (Bel2 KON Aktl) KUV A
=Y 6 AT RID, 7 R b — 3 ALt BEE S (B
A= 7, Traf2, Fadd }% " Trail) % " Bel10 i#&fs 1%
LN,

B MR BEE s 1 (f > ¥ —nr A % (IL) -7. MHC class
. Igh-6, Notch2, CD27, IL-7 %A &1 Bel6) FEH
N, DNA Az (Rag2) MOMRGHIE (b A kil
T e FACEESR TA) BEGE(S - FRBIEN,

IL-4 Efs 3B, 4 > % —>7=n> (IFN) -y i&s1
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Bcl2 : B-cell leukemia/lymphoma 2, Aktl : Thymoma viral proto-oncogene 1, Traf2 : Tnf
receptor-associated factor 2, Fadd :Fas (TNFRSF6)-associated via death domain, Trail :
tumor necrosis factor (ligand) superfamily, member 10 . Bcll0 : B-cell
leukemia/lymphoma 10 ., MHC : major histocompatibility complex . Igh-6
Immunoglobulin heavy chain 6. Notch2 : Notch gene homolog 2 (Drosophila), CD27 :
CD antigen 27, Bcl6 : B-cell leukemia/lymphoma 6. Rag2 : Recombination activating
gene 2

Wistar 7~ b (M) (CEEEESN (0 XX 0.1% (0 XX 76.4 mg Pb/kg 1K H/H
22))) AATURI. FRILINCHOKEE S L. REWORIE < BRI OG- 2 %
R (MEE, HEME, BEX P U A L RIERSS, 7R b— 3 A KR OWNFE R
HBE 2 X7 L AYL) BT,

BHBETHDLIVEPTA VA K 42 2R T,

WEREO BB OMREITAER 1 B LN 10 HOBZREEL 0 {7208, &
B UT=4% 20 H O WWEMICIZA BZIIA DI o T2,

EHE DL, l#ﬁ@ﬁﬁ}feﬂ;ﬁ&(}ﬁﬂﬂﬁ B AT EIT, WO T 7 2R/
B~ — N —F N TR RABRE X N E LV DR T A ER T
ZEWTRBENTZE LTS, (Hossain et al. 2016) (& 174)

42 IFRARCERIABTKRSHER (S )

BHEE % R
(mg Pb/kg K&/ RE) B
H)
0.1 (76.4) FEFLHR SRR B R RERLK | MR B2 SEEN T Eh R e
O hEEbIEE (LPO) | 2, MdPEniiREE A2 M LPO K&
K ONTNF- o J2JE EHA ONTNF- o B FF*2 I ToT R
k— 3 R B
fiH SNAP-25, PSDN-95, BDNF,
TrkB K O° VAChT K 42

%1 KIS RITEHE STV en,

X2 REMYORERITFE S LTV,

SNAP-25 : presynaptic synapto-some-associated protein-25. PSD-95 : postsynaptic
density protein-95, BDNF : brain-derived neurotropic factor, TrkB : tyrosine receptor-
kinase protein B, VACAT : vesicular acetylcholine transporter, TNF- « : tumor necrosis
factor alpha

(6) Ef=HEM
R 72T < BIC K 2 BIsFHEEZTMT 572012, Wistar 7 > b (B« 45
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BEH5~6 T, W : A8E8 VL) ICHEEAEH —/KFu¥ (0 XiX 100 mg/L (0 X% 5 mg
Pb/kg fRH/H 22)) % 125 HEEUKE S L, BHEORIMERH O/ MEFAEHEE %
TRV, Teks. HEJEYEIL, Mac Gregor © (1987) M UYOECD TG474 (WL
R MER/MZRRBR) 1T K o7z,

EHEOIX, ML b2, MEEAT D20 ERIER (MNPCEs) OHINAN A
5L, BlamEN eIz @l EOREOGEICITERBEOFEE L LT
RSN D/ EEHT 2 EGMERINER (MNNCEs) O, ML HicH 5
NWiginolz) L LTW5b, £/, HEZ v MW T, ZYMERiEk (PCEs) /1E
et RImER (NCEs) LEDJD N A B, MlaFEtEEs G352 LRl ani e
LTW5%, (Alghazal et al. 2008) (Z 175)

b NEBEME AR (HL-60 #iia) (ZA§E2SL (0, 10, 20 31X 30 ug/mL (0,
6. 13 X% 19 pug Pb/ml20)) % 24 BEIE<FE L, $HIE< BIC L D mEA b =
X2 (DNA 15, f#laES LT R b —3 2%) 2F3~7-, DNA#BEIZa A »
F7 ALY,

BIRE THONTPT L VAR 43 12T,

BRSO IE < EEHEINZLEV, R 7 v— 2 AR, GO/Gl TF= v 7
RA Y N TOMBEYHE LR A BTz, £70, 2 Ay 8T v BAIC L 2BRER
%, DNA BEORERFHZ2EMEZRL, 2 Ay b7 —LOE XL DNA Y]
WroEIG O Z R LT,

EHOIE, MRS < Y HL-60 AR L CRIEFMECEEFME. 7R b
—VADEBIENBEE 5252 LRI E L Tn5, (Yedjou et al. 2016)
(21 176)

F=43 /nvitroiEg (b FEREMEAMAEHAE)

BE  ug/mL (ug Pb/mL) A
20 (13) LIk TR b= 2N
10 (6) LIk A AETF RN

WP £ 22 i B (European Food Safety Authority: EFSA) (3. IARC (2006)
FIZBWT, 1nvitro DA TIL, MEZ OB IRZERAERRAER T/ 1 A%
& BALER DO RGIEDRER D E SN, 7 v ALK ORI NIRKNTH D &
BEZONIZ &AL TWD, £70, WML Z AV de R 2 5 R,
BBk, TRy R A HAE SR . DNA HERER T3t &I L - TRtk L O
PEORERNEONTZZ L2 RE L TWD, n vivo DRFRATIX, ~ 7 AEZHW
TAEMEESERER CRMEOR RN G LN TR, v U AKDT v &= DNA
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W W W W W W W DN DN DN DN DN DNDDNDDNDDNDDNH - B 2 =2 B 2 =B = -+
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PG ARER M OVl ik G .53 IR SR AR TRAME DRGSR, YL & W 7o Gu e R B
BRCHPER OEMEDFRERNE LN L2 MELTVD, ZNHDT—X2n5,
EFSA O 7 = FF == IZB T 2 EWEIZET 5 8% %/ (CONTAM
(Scientific Panel on Contaminants in the Food Chain ) CONTAM /XX /L)
. BITEEN R BEEEYE TIEanE LTV, (EFSA2010) (B 177)
F7-. JECFA |Z IARC (2006) Z£|ZF\W\T., in vitro DiRERR TIiE, A%
AW Im 22 AR CIRIEREORKE RN/ GO 2 &, Siiaz v
AR T, BB FREREREFABR CIIEK T 2/EENE LN, UV O X fHEodkT
< FETIE DNA BEEESN SN 2 L etk R R BRI TR ITReME DO B
540, DNA HERER, Gk Gy o IR A HRER 13 0 OV IMZRBRI B AT L -
TSI DO ENEONTZZ L2 RE L TND, ZTHLOMERND,
JECFA 13RI E#EM 72 DNA It 7e <. $hoBE#EME A 1 =X 41X ROS
RS> DNA EERES BHOMBNREEIZLI 2D THLHEA5 L LT
5o 1in vivo DRERZ T, 7 v & HAWTZ DNA B IERER & OVINZ AR Tt
EERNMEONTEN, ~ VAR LVORBRTIE & LRS- T
L BEEMRIZ<E SN e hOMIEE V72 DNA B EER, Yeta R B 5Bk
IIERBRITGEDRER AR LT Z L2 @A LT 5, JECFA L, & D invivo
ORI OB EESR OIS BEOMREDOLEL PR TE W), §hd
HOFHMIIHEETH D & LTWD, (JECFA2011b) (HH 159)

(7) BELAM

EFSA %, TARC (2006) %0 < OEBMEBROERN G, @mAEOR~ 728
{EET > R DR 2 725G 2 B T Dl ietEn H 5 2 &, ghidftho
BN DN AEIIZLFE LT v MO~ T 2% 5 BRSO RN AWE
OE—HX—ThdHI LPRENTZELTWS, CONTAM /X3 ViL, (FohE %
AWH B CIEE 278 LX< ERIT e FoBEE L ik L THEFITH
WZEND, BMEN LSO h~DIE BERERRENAY A7 5L
IFE 2 VWE LTS, (EFSA2010) (ZH177)

F7-. JECFA (%, IARC (2006) OEIE.MNG ., HHESMEEW DIEN A% 7R
THORFHLYH 5 & LTWD, iz, X FEREMIZ I\ T B & OV
EHERTHN, MOBFWERAMWED S aE—2—L LTHIMERT A ThH
AHrEEZLNTZE LTS, (JECFA2011b) (& 159)

(8) Thith
A =% =2 (Felis sylvestris catus) (Wi, 5 VC) ZHEEESH (50~150 mg/kg/
H (32~96 mg Pb/kg/A 20)) %, (fHhEpdRE 2 20~80 ug/dL T 2~3 [
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FFEsh o £ TiREEHK G- L7z (Pl Hiff) ., £k, 2 @M% ORI 5 2 —
Hikb7=1% (POST-Pbl #i[E]) . 2 PO A = F 2 ZONTIE, & 51T 2~3 JH[HHEE
fe4h (50~150 mg/kg/H (32~96 mg Pb/kg/H 20)) A iREH# 5 L (Pb2 #if) .
%@f&ﬁ:ﬂ;ﬁﬁsﬁ% (772 (POST-Pb2 ¥if]), K FEBIMUEF~DEKMIL E 1T

o HEMEOBCEME AT,

Pb1 #] & O Pb2 B Cid, MmHERED L5 a7 B L el
PR T BB A B 7B S O BMIE DR F 28 2 B 7=, POST-Pb1 #fi] } O POST-Pb2
MM TR E IR T, TR TEI RSB LB 2R T MU B 5 KU
DOEED EFABH Gz, o, MAERIRE & i & PEBUREF I LB A UK T
A B SR B & ORIC R OBENR B - 7=,

EH DI, ZOREND | IRE O ENRALSH R OBRR 22 TE O BA &
RLAREMERH D E LTS, (Lietal 2003) (B 178)

C57BL/6 ~ 7 A (M) (ZEEREER —/KFn#) 29 (0, 27, 55 X% 109 ppm Pb (0,
4.9, 9.9, 20 mg Pb/kg (KHFH/H 22)) %22 2 BRI S5 10 H £ THUkH
5L, EREHOMIEL B L D RE TOREY 7 F VI IZ B 59~ 2t
R ~D R A T~ T2,

KRGO IREN TH OIVIZFT R 2D % % 44 1R T,

FEOIE, IR OEREE O I < BT & ARSI D4 iR I A 0 L
BRI &2 R & T D R 7 b 25l XL 2 2 &R sz & LT
W5, (Giddabasappa et al. 2011) (B8 179)

& 44 REA-RIAPIOKRERER (YTVXR)

5 ppm Pb g (REw)
(mg Pb/kg {KE/H)

27 LAk ML DSERLIE . IR &k VBRI R . R & OV
(4.9 L4 ) gl bl

SD 7 > b (B, 458 6 L) (ZHEARER (0, 0.01 X% 0. 02% (0, 7.6 X% 15.3
mg Pb/kg {KE/H 22)) % 6 BRI S L, #0103 < BT X 2 M & OV i g ps
B M ~ DR W ONZ i ik i B e Y o e Lﬁeﬁffﬁ“é A MEEZ N
7 & T¥ % Claudin-5 & O Occludin 8B, ik HEBE P Zm M LA A =X
2 & L T® phosphatidylinositol 3-kinase (PI3K) -Akt 37 /WAREER I D P
HAZHOW TR,

24) AFRER O 551:1%. Leasure & (2008) & [FlEk, (M 352)
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KB GRETH %ﬂf:ﬁﬁﬁ 21)7%?? 45 |27,

EFEE LI, RAICE B < #iE. MR IE R . kiR 0%
WM EF R OZ A M’%/m\ﬁ 2R G DFE B %G T I AR BE P~ oD [ 55 A
MEEREZ DI & 292 & BEIX < ESE L OnE < BIInsm s st 28 M
BEIRIGE K OMMZE DY) A7 Zei@h D Z EAURIEEI - LTW\W5b, (Shenet al.
2016) (£ 180)

=45 6 EMMEKREHE (Tv )

BH5#E % (mgPb/kg (K& B

/H)

0.02 (15.3) MR DS RIS . WNIERLIE M O 2R D). Claudin-5
FEBY . Occludin & B>

0.01 (7.6) LiE I H R b -, i iHE R B P e B 5 pAkt (Serd73)
U A im

pAkt (Ser473) : anti-Phospho-Akt—(pAkt{(Serd73))—

b N KRB V8 A I ilERen (1) (1 puMPb2t) Z X< L, $niE< &
MWEIER T RIERIED G T A=A L(TaRAE 7T Y B (PGE) 43k
AR MER AR U 28—+ Ay (cPLAg) KO 7 Ao 77—+ 2 (COX-2) &
B REBIAE) &7,

IRETH DIV 2D A2 K 46 1T T,

FHF DI, $TE R o/Mast > 7 Vg —€ (ERK) 1/2 #%
¥ 7 5m LT!I;?; Shn FRBEERTFZAE (EGFR) @V Vgt x4 L7 PGE:
FUWR cPLAs KON COX-2 Bn FRIEZME T A RSz LTn5,

(Chang et al. 2011) (ZM 181)

=46 /n vitroBR (B P XEIRMLE &5 HAE)

% pM Pher e
1 PGEz2#8/1, cPLA2 & OF COX-2 B T-F B M, ERK1/2

U v et

3. ENZBITEHEE
—WMETHEREL LTSV E SN mPsmEE ChRIZBWTiX 4
pg/dL LA R, AW TIEL 10 pg/dL BAT) &0 SR i ERREE T o8I
DV THRET L TV D F SRR 7o e e BRI 278 0 7o & T 5 ik & e L7z,
B, —WHECTHEREE LTIV E SN ERERE X muvii s

81



RETORBIZOVWTRFHFLTWVALE TH-TH, iHMiicEHTH D &Rk
L7z 30k ER G & L,

FELOBRE U kA K 47~38 56 (T L. B Sh R R 285l L2 AV 72 Sk
F ONEN DG 8 & 48 5 SCERIZBITR 2 A0 b Fod Lz,

Ot = W DN =

(MMHFHFEIXY ]
(P.79. L16 SRDSL3D No [CDNT)
RPDBFSTINRP?EI RS, MEICZDOELXEHNIMNETLLD,

(X449 (DL
BAOT—AENZEINA?

E3LISEND))!

E RCRITDIFEDRR 2 A ERDEND KRNI DNT,
DR RERFETUBICEE LIEXm. BRT = DXBIC DU TIERIZR 2 AXXICEEH
@ZDIDXBRIC DU TIFRICEE
EVNDEBIEBTKIKAULNWTULLDND, BLU No [CDNWTEEHETTHEMSETUVERD
NIZEBNET,

EXZISEND)!
1 825 BOWG COTEREBFZA, UFOMMESETVERENTRDET,
s BEAOBHRESOHINTORBEKRICEEHITD
* BIR 2 AN ICSEADBERRUR RERFETBICSIA UIEXBESHT D
COEBICOVWTCRIR 2 AXITEBEWVELE UL, FE. 2 RBOEEDXmE U T,
EoRREETHHICHE U TRV SE CBANDIIRDH) ZRIFR 2 AXD SHEIFRLVE U
F UL, BHE T BIR2ANDSRDESICEEHDH DB SHR XN U TN DE 2R
ECBEVELE U, B L. BRBRFETHEICSIASN TUVEWNENTRIZR 2 ASZ(C
SREOUBREDACSNFEURLES, ZOREFIEBESHE CCHRVELETEIEE
W\WTT, CHESRPREVVELET,

(1) B

O FELORRERFISHT SLERE (TIFLHRE)

T VPRI & AR R — N TS A%, BLT I A R B
10 <HBEIEOMRL TS,

|11 = FAEEOMREE 4T ICET,

12

© o I o

)
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I 14,847 4 CEYAFEIG EFEHE(RZE © 831.424.9 1%) Z X RITHEREY O RHMA
M A ERTREE & FE & OB A A L 7o, Sl 3R /% ] (14~39 1) 1270,
i FP T B 1 P i 5.96 (25~75 /S—F X A JVIE : 4.80~7.44) nglg TdH -
Too MASRIREEIZ K0 WUAAEEC T CEERR DR T v 7 Bl GE1ER
RAGIR - (. IEIRAT O M2 (Body Mass Index : BMI) | FREER [, /<
— N —OBEENE AGEE I, IREER, HEREL, RO MR, e
JYUE, AN, B LSV RO E b ORI THlEE) 217-o7-82 A &
1 WL (£4.79 nglg) \TkT 25 4 WAL (27.44 nglg) OA » XIFHFHET
X727 o772, (Tsujiet al. 2018) (&£ 80) (F48) No.125.

Il 14,408 4 CEEJAEE CHEHEIRZE © 30.914.9 %) Z2 R ITIEIR T O RHMA
M EpiEREs L %yE 27 v~ U » E (Immunoglobulin E : IgE) & OB #i 24 L
Too R IgE MOWRH, o222 psZNEE A, B0 510 L OIRO 7
LVG RS TgE ORE IZIEIRATHT (PR 15 ) (28l U 7= it o 7 v
TITV, SRORIE TR/ (PR 26 ) ([Z8 ML L 72 i > 7L Ti7 o
7o MLFRENTEFE O SEHE + FE YRR 721X 6.44+2.86 ngl/g T - 7=, MLPENEEIC
L0 SRR 3T TR E RO (K (Fls, BMI, 7 LLX—5E I
YRrp OMUE/ERIE, X — N — ORI Xy b AEIRATH O BRI R X OVE
FHlak) TIHE) Z2IT7-o72L 2 A, B 1SN (4.78nglg) ([ZxFT 55 4 U5y
AL (>7.43nglg) OA v XITHE TIE /0> 7=, (Tsujietal. 2019a) (= 81)

(f548) No.2

HGMFIR (singleton pregnancies) O#FhF 16,019 4 (SEHJAE# + L UE(R 7
31.3+£5.0 7%) Z xtBAUTIEYR ORI AR & AiTE e & OYE & aiE & R
A A U7, BT A ENCAT VY R R 1 R R E 5.96 (25~75 /X
—k XA HE : 4.80~7.45) nglg TH i, IMPEEEIC L0 USRSy
F. S HICHTERE L NEEREOFBRELR 4 ICZEET VAT v 7 [BlFs
Mr GREE (FEfn, B, S— M — BRSOl EE, EiRE%, H
PEMIS, 7 EYIBArkEE, R U ORTE MG O A (s e O 5 o
) THEE) ZiTol2L 2 A, AIEREOSHTICENT, & 1 WO (<4.79
ngl/g) \Zx9 55 2 UL (4.80~5.95ng/g) DA~ Xt (2.59 (95%CI : 1.40
~4.80, P=0.003)) IFAETH-o7H, & 3 WMol (5.96~7.44 ng/g) (1.32

(95%CI:0.66~2.64, P=0.436)) M OV 4 U4 (>7.45ng/g) (1.34 (95%CI :
0.67~2.67, P=0.411)) ITHETII e -oT-, HEEREIIAETH-T7= (p-

2 [3. b MIBTLEE) OFMAOBMEIEE SN TV D EBIIHRIROEE DR OIH
L& S L LTV D,
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trendPuesa=0.007) , A & OBEIIA LN o T2, FHE DI, AIERE
IZOWWT, HERIGERITA SN0 o 7203, i< BOSRITE IR I E 2 MIF
TREEMZBET DI LT TERNEBLL TS, (Tsujietal. 2019b) (S
82) (F#8) No.3

I 16,955 44 (L) AR VEIR 22« FEARMRPEIRIAHE 31.1£5.0 ik, IEURKER
JiE 33.215.0 %) Z X RCIENR T ORI H AR & AT ARAE R & 0 BEE % G
A U7z, BRIITAER 22~28 BTV L HFERTE BE 138 ME (ST V(R 22)
6.05 (1.42) (#iPH 1.50~70.9) nglg TH 7=, MHFEHIREIC LV WMONEEIZ S
. & BITRERRE L RPEERBEC DT Cr Y AT 4 v 7 ElRolr R (HE
Ffin, IEURATO BMI, ARURS A, W0 K QMRS PRI OBEAERE  GREpE A
HEDOHR)) THEE) Z21T7-o72 A, B 1AL (£5.00 ngl/g) kT 55 4 1Y
L (>15.1 nglg) DA v ALIFHEE TIE2 o 7-, (Oguri et al. 2019) (&7
83) (F#8) No.4

s 17,267 4 CEXAE#D S EHE(FZE © 831.0E5.0 %) Z Xt RITHEIEF O RHA
i P ERIRE & i hm D © OFEdR & ORI AZ A L, o DIEROZWIZIT A v ¥
NV A G FHHIT 2EMETH S K620 2=, K6 D hA7fEE L TA
a7 OEFN 13 HLLE 27 % 5 ALl E 28 2, B3R/ CF
PO R UER 7% - 4R 273 ) (2ATV, I PN X g 0.58 (#iPH 0.14
~6.75) pg/dL ThH o7z, MHPEHEEIZ LD FOMEHC DT CEEET VAT «
v 7 [BlFs AT (Eln, HEERER, WEI0IRRE, ZOEHEEL. BLEIREE, FIRDFIL,
W K OV Cali%E) Z1T o7& 2 A, 5 1 i (0.143~0.433 pg/dL) 12
R BE 5 I 45 (0.754~6.752 ug/dL) DA~ XIFA R CTldenr-o7z,
— 7, MR ERIREE & AR EIN (BSIE, EHE. FINE) ICEEN AR LT,
(Ishitsuka et al. 2020) (=£ 84) (F+48) No.5

IThm 16,243 4 (CEYF S AR HEMRZE © 31£5.0 %) A R RUTAEIR O R
hEniRE & HAERMAE, IR E R 2L ARG T T L ToMr (REBLO HEE
Flin, AEARATO BMIL, AEgRP ORERINE, ZEFE. IR O/GE/MRIE K& O
HPERIECTIHIE) 21T - 7o =51 PEn i 13 V3 iE = #EHEfR 2 0.69+0.3 (i

2600 K6 (Kessler Psychological Distress Scale) : Kessler [LEIA b L ARE & & TN
TWb, N 6-oODER (nervousness, hopelessness. restlessness. worthlessness.
effortfulness. feeling so depressed) (2O T 4 BEfETHIZ L, A5t (0~24) T2l
T5, AATREWVIEE I DERO LU RRKE N L E2RLTND,

2D Kessler 5030 v A TZEICHE E L TWD A3 T,

28 HAARNOH v MATEICE#EE B Z HILD AT,
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B 0.16~7.4) pg/dL Th V. BHAM PEANEE 0.1 ng/dL #AN47- 0 | HAERHE

B 5.4 g OWD-EREENRL ST (95%CL @ -7.5~-3.4), F7=. FEEDK Tl
BLTCEERBEU VAT 4y 7 EROoNT&2iTo7c & 24, BHEMFEHRRE 0.1
ng/dL FEMNY 72 0 ORI E A4 (Small for Gestational Age : SGA) DA
ZHIE 1.08 (95%CI : 1.02~1.05) . {KHAERMAEIL (<2,500g) OA v Xt
1.03 (95%CI: 1.02~1.05) Th o7z, — ). FEOF v XITHE TIER)1 >
72, (Goto et al. 20210) (=8 86) (f45) No.6

iThw 58,670 4 (CPHIFM TAEUE(RZE « 31.714.9 %) Z XRITHHIRT OFHA
M ERIEE & AERIF R OE E LWREEINE & O EZ & Lz, Simixs
ATIERH A IWNTAT o 7203, IEIRATHNCER M L7z A& e, iR EndR B I
i 5.83 (25~T75 /X\—& X A LA : 4.69~7.31) nglg TH - 7=, FIRHIM D
LFE LVMAEEI OGP OMEHIIL, EHi e fEREEE LT 1 0% T 7 —
A a7 T A, R, AEREEIRIA . AR R R IR AR, SGA,
Large for Gestational Age (LGA) ., BRI, &l 708/ 51 53 ik Jd OVRE 2 W
oo R EEERIEIE S LT, HE% 6 DHORBOKRELD) 3 O£
DY ENREZ AW, %2 BMIIZ X - ToEH, Mmiam & OE# A% o 3
BT, Eo, PSRRI KV WS AREZ ST Tr AT ¢ v 7 [BElRoa i

(BN, SRR, fFln, S8, BEF8. siE, WUE, By, HPERE. <)
W2 o O~ &% OPERITRIEE) 24TV, Ay Xy 1 288 2 72O HiPH 4 (R E Y
INEEER & U7z, £ ORER 58 4 WO NLHED IR AT O 4 if Tl R o 2 F
LWAEBMEZRET H 2 LN TX e o72, (Jung et al. 2020) (& 85)

(f58) No.7

@ HEitak— rHEZE
b=z — FIRA O A 2K 48 IR,

i 887 4 (1% 42 1 H) %1512 K-ABC2? (Kaufman Assessment Battery
for Children) #1T-7, HEBEUFOHT CGSERT (&6 OMR HANE, HEiR
ORI/ BRI, FIROFI L O RSO FGEFE % (Intelligence
Quotient : IQ) THHE) Z1T7-o7- & 2 A, I FEAIRE (P fE 1.0 (&iPH 0.4
~4.8) ug/dL) & K-ABC X a2 7IZBHE A b2 - 7=, (Tatsuta et al. 2014)
(311 182) No.8

29 F- L HOMANEE S & FREINLEREFR & Ak - SRR R BEEOWE NS G L, BE R
FLEAR K E RO, e+ 8L 0RE - HFIEN T L2 B E LTW5, EHE
WiE. 260 AMND 125 11 0 H, (HEARK-ABC 72 A X FEE) —
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WALH IR D 123801 E 4 289 4 (B - 1484, #H - 141 4) %%
ST ERMIT Y =7 27— e 4 it (Wechsler Intelligence Scale for
Children-Fourth Edition : WISC-IV) & O Boston Naming Test (BNT) 30 %
1TV, BEBL O i P SRR EE K V- &8 O I SRR L & JnHE & ORI A S
iz, M IR B O P IEIX B O R T 0.8 (5~95 /X—t & A /U :
0.4~1.4) pg/dL. Z W OREH T 0.8 (5~95 73— ¥ A )L : 0.4~1.5) ng/dL,
MR (20156~2018 F{ZH) OFREIZE IR T 0.7 (5~95 N—k ¥
A UHE :0.4~1.1) pg/dL, &2 0.6 (5~95 /X—t& > % A L :0.3~1.0) ng/dL
ThoTe, 2A 1Q (Full-Scale IQ : FSIQ) DF-#)fE + FEYE(R 213 F L T 96.3
+12.0, T 99.6+10.8 THh o7z, HEFEUFZHT (HAERMAE, ERF OARE/
WU &b O BEERR YL, FIROEIL, F £ b 23V ER 18 N HIRF RO R O
Raven A =17 3V fdy FEhif K OB AT I P KSR L TREE) 21772 L 2 A,
B OB OEHE ML PSR - BNT 227, BIRO M AP & FSIQ A =7
M OVBNT 227 (cues & V) IZAOREENA G-, B IR DM PR % Uy
NEREIZ A1), Scheffe ZHELEBMRE Z 1T 72 & Z A, 5 1~3 U4 (0.33~0.89
ng/dL) & Heik U CH 4 USTAL (0.90~1.71 pg/dL) @ WISC-IV 2 =27 KX BNT
Za7y (cues V) MET 32 Uiz, FHE OIL, HARKLKOHAROKRE O
ELSBERT L OMRIGBICHEBEREL LT TR En, £7-, 2115
BoRcH LN, ZRICIEA N2 b, BIRITEIEL Y 8IE< &
WXL TEOMEIITHD E LT D, (Tatsuta et al. 2020) (/£ 89) (FH48)
No.9

(2) =5

(BFBEK0D)

- SIUSELE, MBSELE, SXELEICTERVEEVZHNRDSSE, BZAMEDRENH
BEHISNERNRICDNTBIR 2 AR UK 46~55 [CREH L TRNFET, BZAD
FEDDIBHE—ATEMBEEHISNERRICDUNTE 46~55 [CREHLTHOFET,

300 BNT I3 1983 4RI KE TR SN2 BRBAETH D, ABORTHiINNIzE 41
IR L CEDOAMHERESEDL O TH Y 260 Mok Ensg, THRa4R L
FREFFFINICIEZ 235 b iRk fic e, R 054 CHI RIFRRINIZRIZE STz
Galx TFERDY (cues) ) Zh -z, HIBREFHRMNICIEZ 23S O VLR IC e,

31 Raven standard progressive matrices : 7 A U 7 D LEEEHE L — 1 2 X - T 1938 4
IZER SN AR, EAWED & 28PN 5 2 Hiv, —EFRIT T2 KR
B L D RIZEDHETH S,

32 JFZE D Figure 2 5, 5 1~3 WUSALEE & Ll U T8 4 WANIREICR VT FSIQ A =
TN3KRA L FURETLTWS L) ICHARND,
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SETOETIE. PDIC 3 ADFTAETICEE LU CWEEVWECHMZEEZBIR2 A
NERZRE LU TCHDEULH, SEIEZEIEB LY. BRBREETMICSIAL
TVENWXBISRIR 2 AN SEIFFL TRV ET, L. BIR2 AXICECHE I N
NTSNFUED, seEIEREEHDE TCHIRERRENNE LET,

(XIBEEIAXY ]

EZOINSIBIER a IR — RO IR, b BEITHZE 7 R, QIBRHAII<E 5 HICDL)
TOBREIEFIANEHSNTNEIN?
TENIE1) FE - PO RAHLEENENED—2) B - titg (|C3IR—F) -3) &
NHETFE THUBADELDHZHOIL) EERDLDOIL) DNEBNET,

€515 END)
RREROMDERDOBHIES., MPIREDBENIEE LTRDET ., &ZNICE., 158
CECTEROLDSBHIEICITDFECCSNET,

(EHBX0)
BoofRREEHHICSIA L TCVNDXBIC DWW CCERZEFRAMOBRE LIS, Z0D
tDIBBEERICTUOBZ ZTV\F UIE, CERaEHENVELET,

OIMNRDHHFER~NDEE
a. dA7x— hﬁ)}%‘%

INRIZEBT DI BT L DR~ DORELZ A LA (ar— M%) &
# 49 TR,

H[E 7 U R hLdar— A (Avon Longitudinal Study of Parents and
Children : {ALSPAC)) IZZM 7= &Y 488 4 & G2 S/ # oo i o $hi B
& T~8 ihkfD{TE) (behaviour) & OBEZFHE L7, 1TEIOFEEE S LT
Strengths and Difficulties Questionnaire (SDQ). Development And Well-
being Assessment (DAWBA) . Anti-social Behaviour Interview . 7t &

(attention) D FEfl#E#E & L T Test of Everyday Attention for Children

(TEACh). M O'%:7) (educational performance) M F54Z & L T national
Standard Assessment Tests (SATs) % MV 7o, £RIMMLIZAE 30 2> HKFHTITUV,
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I ERTREE 434 1 0~2 pg/dL 28 21%. 2~5 pg/dL 73 52%. 5~10 pg/dL 7% 21%.
>10 pg/dL 2% 6% ThH -7, [Eeo#T (regression analysis) (EERIASHKEK T
(7 &b DOMER], REROZERE, BIE, ZHOFTAME, 6 NHEFOREOHigk A 27T,
IR DR BIOSR B I HIAL, Family Adversity Index ((EJEDE ., 4872
IK#f, partner relationships. REBLOREMAIREE, JLIRME, BRI T L 2 — LIEEY)
F O 6 I HEFOBORERE) THE) Lzt Z A, MmHP$nEE 0~2 pg/dL (2% L
T, 2~5pg/dL TiZAy RO F I3 s 520> 7228, 5~10 pg/dL K Ot 10
ug/dL UL ET% ) (EBX) o4y REAMEF L (5~10 ug/dL 0.49 (95%CI : 0.31
~0.78, P=0.003) }&%T* 10 pg/dL UL E 0.44 (95%CI:0.21~0.93, P=0.031)) .
AR SRR EE 10 pg/dL LA CEERNHE Lo iligEh, MBI TEN & OSSR TED
DA v Xy R Ue (E7EE) 2.82 (95%CI : 1.08~7.35, P=0.034). [T
#) 2.69 (95%CI : 1.06~6.81, P=0.037) K OF=17H) 2.90 (95%CI : 1.05
~8.03, P=0.040))., B2 E L7 idIGE LK O TE), ISEILOEEA 2T,
HEICEAT LT A M %) (FifgE, 250, %) OF v XHITFE T R1-o

7=, (Chandramouli et al. 2009) (=84 183) No.151

B8 BT Ol 119 4 CEEFEE 29.2 (#EPH 20~40) %) % X UCITEIR
W ORHMA ML AR ERTRBE . JPFHY 0 3R FE K OV B oD I Hh $RiR BE & AP RR IS~ D
B OREABERE & OB E 2 A L7, BRILITAERE ] (OEiR 28 HURE) . H
PERE (i) . +E DD 2~3 k. 5~6 LT 8~9 IZATV, MHERIEED
AELEITENZ0 2.21 (FiPH 0.4~7.2), 1.30 (#iPH 0.26~2.92), 2.48 (i
I 0.5~8.4). 2.49 (#iPH 1.1~4.8), 1.97 (#iPH 0.9~5.3) pg/dL TH-7=, 1Q
DIEIE L LT 5~6 DM EIZIX Chinese version of Wechsler Preschool and
Primary Scale of Intelligence-Revised (WPPSI-R) . 8~9 i ®#H|EIZ 1% WISC-
% AV, RREREREDRE & LT 2~3 OMHIEICA U —AS I ERE

(Bayley Scales of Infant Development : BSID) -II ®fEff3Ef SR (Mental
Development Index : MDI) & UMEfFESE) % 24515 (Psychomotor Development
Index : PDI) Z Mz, 1Q OFHE HAEHER AL 5~6 ik T stk 1Q (Verbal
1Q : VIQ) 103.7%13.2 (#ipH 73~140). #{EM: 1Q (Perfirmance 1Q : PIQ)
106.9+14.1 (#iPH 69~141) K Oe4a41Q (FSIQ)—105.9+13.7 (#iPH 78~
136). 8~9% T VIQ110.8+12.3 (#ilH 75~137), P1Q 108.2+12.4 (#iPH 82
~136) M FSIQ 110.2+11.9 (#i] 86~138) Tdh -7z, BT Y U HHESHT T
X, 2~3 O M PERIRIE & 5~6 miFD PIQ LN FSIQ. 5~6 ik DI hnii
& 5~6 EFD PIQ. 8~9 EFd PIQ M TNFSIQ & DN ADBE A 57

(2~3 DI PR E & DEBIRE: 5~67% P1IQ -0.240.5~6 1% FSIQ -0.229,
5~6 5D I PENIEIE L OFABIMREL : 5~6 5% PIQ -0.277. 8~9 1% PIQ-0.270 &%
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U 8~9 % FSIQ -0.296, 42T P<0.05) , £ 4 & H 1753 T (multivariate multiple

regression analysis) (F &b OMR], FEBOMPERIRE ., Fh, HEFEHELW)

BEAR R ORKIE CHE) 217724 2 A, 5~6 D M ERRE & 8~9 IkRFD

FSIQ ICADEEN AL BT (B-0.313 (95%CI : -17.1~-2.16. P=0.012)),
(Huang et al. 2012) (M 184) No.188

. (7 —
A 3 L 7 s T (7))
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NRIZHIT D80T < BRIT L DR~ D 2 Fi A U 7= 50 WL (BRI F28) 2 3% 50
IR,

K[E NHANES_(-2001~2004) 7 —# Z T, 3,081 4D+ L% (8~15
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Ne)

%) OMFERERE & FE17EE (Conduct disorder) & ORIHE A I iz, x5
FD 2.06%IZHITHEEN A LN, FEITHEFIL Diagnostic and Statistical
Manual of Mental Disorders, 4th edition (DSM-IV) T@ZWrL7-, MHE1EE
WZE VWG T Tr AT ¢ v 7 BUFSHT (F &S OF ., M AFE,

aF = REE, REBLO HPEF i, AR B OV N B CiiEE) 24772k
A 1AM (0.2~0.7 pg/dL) (%255 2 WA (0.8~1.0 pg/dL) . 5
3 WAL (1.1~1.4 pg/dL) KOV 4 P57 (1.5~10 pg/dL) DA > XA BF
Lo (B85 2 UAhr 7.24 (95%CI : 1.06~49.47), %5 3 PU43{7 12.37 (95%CI :
2.37~64.56) KO 4 M5z 8.64 (95%CI : 1.87~40.04)), F£7=. HAR®
BN NaF = REIC L > Th Ay XS B L7z, (Braun et al. 2008)
(21 186) No.2417

K[E NHANES (-2001~2004) OF7 —# ZHW\W T, 2,688 4 D1 &% (8~15
k) OIMHERE & ADHD & OBEN A S 4vic, /5#H D 8.7%i% ADHD IR
Toho7-, ADHD |X DSM-IVCT2Wr L=, IMHEHHREIC LY = AiBETo i T
02T v 7 AR5 (logistic regression analyses) (TlIKF (HAFRA&
H, FESOMN], Fln, AFR/ERRNME, HESH, HAERSEIEE . &R,
Neonatal Intensive Care Unit (NICU) (ZA > TW = E 9 MR OShHEEIRT
FEIZH > TV E 9 D) Tl #11-7- & 2 A% 1 =/ (0.2~0.8 pg/dL)
2955 3 = (>1.3ug/dL) O > XA ERH- L7 (2.3 (95%CI : 1.5~
3.8, P=0.001)), 7=, LWLV L FHROA» XA E < (1.9 (95%CI : 1.4~
2.5, P<0.001)). AR B LK O HER S OBEIC K > Th Ay X |
- U7-, (Froehlich et al. 2009) (88 187) No.2515

€E25ISEND)!
Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV)
(DT

FEFE 10 B 29 BO WG ICHWNT, SKITELD, MTE2MERfEt~Y—a 7)) FIEL
WERTIN?H LD DSM-IV & UERFESIHEDHDNNDE, | EOCERZVZIEER
RIGEIR L TROFEULEH, DS TEFEBRFCDMEFE LK U, CHERZDREL)

L2 UET,

KE NHANES (-2003~2004) 7 — % ZHWT, 1,411 4D 1L (6~15
%) OMFERIRE & FEEE (Learning disorder) & OBIENFHAE S 172, 1ML
G FE O Ll HEHE(R 21T 1.3210.95 pg/dL Thotz, BV AT 4 v 7 [H]
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JROAT REHMESAR & (MERI]. AFESE) Cii%s) L& 2 A, MmAShEE 1 ug/dL
DM TEEEEDOA v X 1.19 (2 EFH L7z (95%CT : 1.00~1.40.
P=0.044)), 7=, BR LV L LBOA v XKD~ 72 (0.45 (95%CI : 0.246
~0.83, P=0.011)), M+ EEE % 0~50 /S—& > % AL (0.2~1.007 pg/dL) .
50~75 /X—t AL (1.007~1.53 pg/dL) KT 75~100 /S—k& % A )L
(1.530~13.50 pg/dL) @ 3 BEIZH T CTRRMT LT & 2 A, 0~50 N—k L Z A /L
292 50~75 TN 75~100 /S—t o X A L DAEFHREL (prevalence ratio)
IZENEN 1.46 (95%CI : 1.11~1.92, P=0.0017) K& 1.95 (95%CI : 1.16~

3.29. P=0.0033) Td ~7=, (Geieretal. 2017) (5 188) No.2614

RiE[E (RERAIgT, BN T L OV T) O/NF: 3 A KT 6 248 302 4 2 %f
G R EIREE &R aEERE (IQ) K UMEAGES) & DR E A iz, 1Q Ofi
f L L C KIT-P set (Korean Institute for Research in the Behavior Science,
Intelligence Test, and Primary). fHAGE/IDFEHEE LT KPI-C set (Korean
Personality Inventory for Children) % FV 7z, i FERYR B D =i BERE K OMER
FEREDRMTEEE RTEERAE) 132 2h 3.74 (1.23) KT 1.92 (1.41)
ug/dL T - 70, BEBLOFERE L OVEE: sk T U7 f5 5%, i eniRE &R E
FECITRBERE R L TR 4R, > PO IQIKTFAA LI (FIRFERE: 106.4
+13.7, {RIRERE : 110.0114.9 (P=0.034)), [FIERIC, MHEHIRE SRERE TS
BN OBBAR 27 OEIMN A il (ZEi P=0.037 X ) P=0.012), & ®
finORREIE e (GREE, HEH, Eow, i) . EARZREES (B 2HDLi), 38
I, REFEE, RNL, Moo, Wk, T, FEL0BELY | =l Db
0 R ) \CBIE XA D L2 v o 7, (Kim et al. 2010b) (21 189)_ No.4220

, FAL
Chry i e B S o e P gy 7 o ekl

= VAT

/73‘7!*17‘\ Z F \'ffﬁg.z Sz

[CSava E A 7T
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QI RHIL < BED/NE~DHE

[5?%%&:0]

B efRRF 2 IC 38 BRI < FEIC DU TEIA L TVDNEAELZH, Huang 5
(2012) ZFE. BIR2AXISHBREL TEBULWNTLUL DD, Huang 5 (2012) [
INEANDZEICSIBUTNDEORIR 2 AXDEH &R L THDET, EL. BIR24AX
[CEEINEXMOCENK UESEBESGHODECCERZERBRBENNE LET,

IRV < TEIC & DERORBE A LI R AR 51 ISR

B BT OMER 119 4 CE¥EE 29.2 (#PH 20~40) ) & Xt RIHER
ORI AP SRR EE . T I HR SRR B K OV /A B oD 1 TR & AR~ D
SO N ONGRANBERE & OB A A U7z, BRI IRE ] ARk 28 WLAKE) . H
PERE (HAIM) . & b0 2~3 k. 5~6 MM N 8~9 mRIZATV, M E
A EHEIZE NN 2.21 (#iPH 0.4~7.2) . 1.30 (% 0.26~2.92) . 2.48 (#i
FH 0.5~8.4). 2.49 (#iPH 1.1~4.8), 1.97 (#iPH 0.9~5.3) pg/dL TH-7=, 1Q
DOFEL LT 5~6 mDOHIEIZIX Chinese version of WPPSI-R., 8~9 i DOl E
[ZIZWISC-TL & AV 7=, 5RAIFERE DFEAE & L C 2~3 i O H|E 2 BSID- 11 » MDI
N Ot s (PDD-2 iz, 1Q O CHF MR 721 5~6 i T=
FEEIQVIQ)>—_103.7+13.2 (#iPH 73~140), #HEHIQ(PIQ)— 106.9+14.1

(#iPH 69~141) M OLHAEIQ(FSIQ)— 105.9+13.7 (#ipH 78~136). 8~9
% C VIQ 110.8+12.3 (#iPH 75~137), PI1Q 108.2+12.4 (#il/f 82~136) K
FSIQ 110.2+11.9 (#iPH 86~138) T -7z, LABEEMF/OH (multivariate
multiple regression analysis) (& & ORI, BEROMPETEE . HHEEEK
(ﬁﬁiﬁ)ﬁqﬂwﬁk%@ﬁﬂﬁ) BiTol=2 L 2 A BHAM L OISR E L 8 b o
PR 2 M ONGRANBERE L2 BRE I3 A b 72 v o 72, (Huang et al. 2012) (2 184)

(F5#8) No.186

5[ Mothers and Children’ s Environmental Health (MOCEH) study (Z
SN LTk 884 4 (CEHJ4EHS 30.2+3.6 %) Z Xt BUHEIRI o R M §h e
JE LD EHOFRABERE & DB Z A Uiz, SRASREII A B 0VER 6 A D
IR 1217 > 7= BSID-11 & MDI % O PDI % v 7=, ERIMLIGAENRATH (GEAE 20 3 LA
A & O PERT (Rl 39 ) 1217V, i FERIREE OB EIEZnZh 1.36

(#iPH 0.26~9.10) pg/dL MO 1.27 (#HiPH 0.12~4.28) pg/dL ThHo7-, £E
EEUFEHT (HARHATE, 786 ORI, R OF i, ZERE, A S22
AR ONMHPERT O A NI U AR T Licb 2 A HpERTO il F1#h
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BDHENDEIEA~DEE
FRAICEIT BT BT & BB ~D B 5 304 LT R a3 52 1R,

K[E NHANES (-1988~1994) OF — & Z iU T, 769 4 D% A (12~20 5%)
O M SRR & HEFCRERIKE A & (estimated Glomerular Filtration Rate :
—(eGFR) (i AXF v CKROMEYZ L7 F=ViREZHAWCEE) Lo
BNPHA Sz, MR ERRE OBl 1.5 (256~T75 /X—& > X A /LA : 0.7~
2.9) pg/dL THh -7z, MHFPERIEEIC X0 UASNEEZ o3 CEAREROHT (linear
regression) (FFfn, MERI, ANFE/RMGM:, B, DON, B IR & OF family
reference person DHE R CHIEE) ZIT-o72L 2 A, 5 1 ML (1.0 pg/dL)
2k 28 4 WAL (>2.9 pg/dL) @ eGFR ME T L7= (-6.6 (95%CI : -12.6
~-0.7). p-trend=0.009), IMiE7 L7 F = JBE CTHH L7 eGFRITAEIC
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KT L2 »7-, (Fadrowski et al. 2010) (M 191) No.67107

KIE NHANES _(-1999~2002) 7 — % Z AW T, 3,941 4 DR (20 LA
) Gdsz o) ot ehiEE & eGFR (508 =D Modification of Diet
in Renal Disease (MDRD (). @ Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI =), ®Cystatin C single variable 2., @Cystatin C
multivariable 2, e Combined cystatin C/creatinine =0 1> D & H D)~
EFRHWCHEH, 2055, OMDRD X, @CKD-EPI i, ®Combined D =5
OFEHATEHME Y V7 F = %) & OBLENSTHAE S 7z, L EnieE ok
PEAIMEIE 1.7 (25~T5 /=T Z A JUfE : 1.1~2.5) pg/dL TH-7=, M
TR K = iR o0 1 CEBREYGE AT GRAES, MR, Fils, AR/ RN,
BMI, #ERE, W aF=07 3V — 8Kil., &iE, BERE. 88 L
leg 1 KX U LARETHE) 217-o7 & 2 A, CKD-EPI DA DS DH
COEMERICBO T, B 1 =400 (1.3 ug/dL) k458 3 =01 (>2.2
ug/dL) @ eGFR WA EIZIKT L7z, CKD-ERPI CH L 7= oGER IZH Z I/
LA oder 72,60 5% 2L RIZRE LT, eGFR 28 v F A4 7 ff (60 mL/min/1.73
m2) & FEAHANDOEEICHOWVWT, =r PR T 4 v 7 BIRSHNMThivic, £ D
fi T, 2F2TORHATOR B R /= eGFRIZENT, F 1 =m (£
1.3 ug/dL) IR 255 8 S (>2.2 ug/dL) 0 eGERAEFE (<60 mL/min/l.73
m2) O v XS EHR L7= (MDRD : 1.90 (95%CI : 1.26~2.87) (p-trendP
trend=0.002) . CKD-EPI:1.78 (95%CI:1.18~2.69) (p-trend Ptrend=0.003) .
Cystatin C single variable:1.57 (95%CI:1.01~2.46) (p-trend Ptrend=0.040) .
Cystatin C multivariable: 2.02 (95%CI:1.28~3.17) (Ptrend p-trend=0.004) .
Combined : 2.00 (95%CI : 1.29~3.08) (p-trendP-trend=0.003)), (Spector et
al. 2011) (M 192) No.68165

K[E NHANES_(-1999~2006) OF7 —% % T, 14,778 L Dk AN (20 i
Vb)) (EsaERsh) ofmheniEE s 77 2 VR LT eGFR (MDRD 495421
FF = FWTHE ) & OBE A STz, (R EaiR B o & E I
1.58 pg/dL (0.076 pumol/L) . HHRfElE 1.60 (25~75 /X—t& > % A /L : 1.00~
2.40) pg/dL Th o7z, MHEREEIZ LD UGAREZ /1 T, eGFR 28 v b A4
7fi (60 mI/min/1.783 m?) Z FED ADEIEIZOWT, v P RT ¢ v 7 BG5S
Hr—Qegistieregressiony (AL, M. Fhv. A/, BMI, ZHERE, B
JE AL U g 2 F = R EE . BGE, miE, BERIE ., H R OA 8L Ot
BAEM LU T-IP o NI 0 ARETHE) DEefThhl, Z0faotel 5 f
1095 (1.1 pg/dL) (KT 25 4 UL (>2.4 pg/dL) @ eGERAL (<60
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mb/minute/ 73w DA v X B L_(1.56 (95%CI : 1.17~2.08)) . [
MRETHLAE CTH > m—-3-56(95%CT-117~2.08)) (p-trend<0.001), 7 /L
TIVIROAIZOWTHE 1 WM D5 4 WNLOA » A EF L
7oy, AR Lo N X0 AR TS 2 & BRI A LR 722
o RS R E o), T %7“7‘/1/~7°ﬁ$$ﬁf“i ANfIZE - T,
eGFR " v A TfEZ TEIDL NOEIGIZET 54 v X ED A DT
(White 1.31 (95%CI:1.16~1.48) . Black 1.61 (95%CI:1.28~2.03) . Mexican
American 1.54 (95%CI : 1.29~1.84) . Others 0.99 (95%CI : 0.62~1.58) ,
Pinteraction=0.03) . (Navas-Acien et al. 2009) (= 193) No0.69106

K[E NHANES_(-2007~2012) OF —# ZHW\T, 4,875 4 DN (&}
YitFEfs (BEYERRZE) @ 44.10 (0.49) %) (R M O3Lm 2 BRAkh) o il $ni
& eGFR (IyE7 V7 F=VRBEEZHWTEL)) EKWRAT LT I L oBHE
WA SN2, JRED 6.13%IXNEEBIRENDH VD | 8.T9%IXFEEN R T VT
VIR o T, SRR K OUR P ERTR BE DR EE (BEERE) 1 TEhEh
1.23 (0.02) upg/dL %10 0.45 (0.01) pg/L TH 7=, MAERIEEIC XY USHAL
B T A ERIEEIR M (multivariate linear regression) (4Efin, Afd
JERIGENE, YRR, BEPR. BB, BB HE, WS, KE, &ifE, BHEEE T/BR
é&()“mﬁﬁﬂ?:‘/ﬁ%ﬁfﬁﬁﬁ) BiTo7-& A, 81 Mo (£0.79 pg/dL)

WX 58 3 UL (1.21~1.82 pg/dL) K& O 4 PU43Ar (>1.82 ng/dL) @ eGFR
MET L, HAERELAE TH-o72 (B 5 3 o -2.02 (95%CI : -4.00
~-0.05) KOVE 4 WAL -83.27 (95%CI : -5.39~-1.16)) (p-trend=0.02) 73,
KAWL o R0 ARECHRFET 2 L8 3 WAL TITEITA L7
<R EmEMELAEE TR o7 (p-trend=0.08), RIS IZ XV Mo ALRE
(2T CIRBRDFENT (X BB LT R 7 VT F = R CE) 2175
7ol Z A B 1 USNL (£0.25 pg/L) (Zxt3 255 3 PUsr (0.47~0.79 ug/L) &
OV 4 Uz (>0.79 pg/L) @ eGFR 28 EH-L, L AE TH-7= (B -

3 UL 5.96 (95%CI : 4.13~7.78) KO 4 M4rfr 8.51 (95%CI : 6.46~
10.55)) (p-trend<0.01), M HERTRE L OPRFERE L IRFP T VT 2 & OBEE
1T BN o2, (Buser et al. 2016) (28 194) No.70104

TIUAD ) A T)v=T F— KO — b — D5 Y GESRRLERATEL) XX
FEVE Y B E T D N 600 4 (18~54 1%) MOV £ 400 4 (8.5~12.3
%) PRI ERIREE & JRPRIR/ ST A —& L OBEEPFE L, xRy
WE, TVTIVRE, N RAT7=2 U RE, BoerIsuarar ) U gE v
T =R Z R REE RE R REUR, B N7 ETL-B-D-Zvat
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R=4—F (NAG) &M, WOz CRP 7 LT F = BE (RADR)
(7 LT F = REDSMNIETY Vfﬁu/ﬂ%E) FIERE L LT, Mrhenie s
DOUATEIIE (TS NERZ2) 1375 Y hIsk ) O FETE Y il T2 2, i A Bk
T 6.78 (0.172) (#iPH 1.24~24.3) K1 7.13 (0.183) (#iPH 1.08~26.24) pg/dL,
N AT 5.25 (0.181) (#iH 0.58~18.79) MK 4.17 (0.201) (#iPH 0.15~
15.35) pg/dL., 7T 4.22 (0.202) (&iPH 0.457~14.8) & 1*3.42 (0.192) (#i
0.229~10.7) pg/dL, 2 C 3.69(0.174) (#iPH 0.78~16.6) &} 2.74(0.200)
(#iPH 0.16~12.6) pg/dL. Th o7z, EHHEIEIC L 2 EERoH (FRIK 7
CRIEBCZEMR U Tz iR 71 B X0 SRS e e U7 JRIPKER 7 V77 F = R EE
i, PR, BMI, B{Efk, BUE (ADOH) KOEIE (RADH)) THE)
PITol-E 2 A, i h R 7 LEE L RFH# N-acetyl- B -D-glucosaminidase
_(NAG) {EMAER O I IEO BN S 7228, M ERIRE & ORLEITFED 5
Nxholz, RAROFELDNWTHOB T A —F &5 Y il 7 & IE5
P E R CHRBREITA LN o T2, (de Burbure et al. 2003) (% 195)
No.73114

A2 —T DO REMERNR L Ll od—brTH 25 Malmé Diet
and Cancer Study O.LILE 24— k= (MDCS-CC) 128\ T, 42-1991~1994
FIATONTER—RAT A VHEICSIMUTZRA 6,108 4 (46~67 %) D 5 L
Bkt G & 72572 4,341 4 CE¥IFH 57+5.9 % i Il 56 7%, ERpEiPH 46
~67 i%) MO} 2007~2012 4ED 7 4 1 —7 v TR SN0 LB R T
KR L o7 2,567 ZITHONWT, N—R T A VIHERO M T EEE & BHEEE
DB 2 FR A L7z,

BARIZIE, Zod8uie S iFo i fhgmp e b oGFR (I 4——o@Fiis
—(DCKD-EPILCKD EpidemiologyCollaboration) @ (M7 L 7F =
RX=2DR), @@OVAFF L CR=RADA, XPDOMIFI LT F=2 KO
A TF v C EHbET—LCeombined) D = >OHE A% HWTHH) 1o
W, R—RATA VB 7 —T7 v THHER & OO eGFR Z{LEX T
2P g (Chronic Kidney Disease : CKD) #Jie (CKD O #riL, Swedish
National Hospital Discharge Register |Z5ték S IHHRICHESL) 2T U b A
LELUTHE L LD EZRE L

St RIS L A~ 2 ) o |G L C L L
WA 2 = L Ty e : koo e X A
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AETEL TEY GEELIEF MFFEICRINERTICFE L FERICFEST D DF
1%Ad & LTWD), N—R T A VREBHRIF D 4,341 A OIMPEEE O F
JLE1x 2.5 (#iPH 0.15~25.8) ug/dL Th 7=,

P TGRSR N — R T A AR O M PN I L5 Ui
& eGFR Z v & GEBMURIE Y 16 M) & OB EMS 3 TIcOVWT, 28
BRI e B TERURE T (R, PRI, MR AR, i e B
JAPH, N—R T A A RERREEN O eGFR, M OHE R CilHEK) 217t 2
AL 81 Mo AikE GREBAGRER O PRy Pl 1.5 (#EPH 0.15~1.85)
ng/dl) & D eGERIMLEIZ IR LT D & o325 3 WNiRE (i henie
JEPOfif 2.9 (HiPH 2.47~3.30) ng/dl) KLUV 4 DUk (GEAEBRAAIRE L O
e o i =53 P4 fr 2.9 (EEPH 2.47~3.30) po/dl e OV 4 4507
4.6 (#iPH 3.30~25.8) pg/dL) Tik., ©-eGFR K FZ4LDOFEERERN K E o4k
P72 GF 3 U NRE: I 7 LT F =K T-2.9(95%CI:-4.3~-1.5) . p<0.001,
combined . C-2.6 (95%CI : -4.0~-1.2) . p<0.001. KO 4 PUSArEE : MiE 2
L7 F=KT-2.3 (95%CI : -3.8~-0.73) . p =0.004. combined K T-2.3

(95%CI : -3.8~-0.85), p =0.002),

—=H R T A FHEHN D 2013 4E F TOIBHRR PaEHEREE O CKD %
JE G EIA T 185 JEF]) 2oV TE, N—R 7 A VAR I §n i g
51 DU RED B 5 3 Ui A2 SR 55 4 WAONEEONY— R
ik R L7z (1.49 (95%CI : 1.07~2.08), p=0.02) 2%, % 1 WUDALREIC %9
58 4 WAONEEONY — R TIE ERIIA OGN0 o 7=, (Harari et al. 2018)
(£ 196) No.74

E2ISENA)
38 12BOWGICRINT, Z2FPISBSAICTBNAUVERZVEXE (Harari et al.
2018) &Bsl\cLFE Uiz, CHEREZERREILET,

(AFHAEDIX Y )

BHHIEE DT —FId CKD DZMOH THO, MPISRELFSENTLVRNERO
&,

CKD-EPI (CKD Epidemiology Collaboration) = (IMEDJLUPF_V),. Y RIF
YV CEAVERBSUVICMBEILPF_IRVIRIFY C &HHIFEDHEE
(combined) &) D3FETL LD,

EI3MPRITEEDLHDFET,

From baseline until the end of follow-up in 2013, there were 185 incident

cases of CKD, of which 61% occurred in men.
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EBOTNFET, UIEH DT, Table 3. [ EIEAREDPD CKD FHAELEBUNET

EX5I5END)

CHEEEEFZIEELF UL,

#%[E KNHANES (-2008~2010) OF —X ZHW\ T, 5,924 £ DA (20 5%
VIE) (25 ot hsniE & eGFR (M7 V7 F = BE 2 AV A
) & ORENTA Sz, i EnREE DB EIT 2.289 (95%CI @ 2.258
~2.319) pg/dL TH-o7z,

MAFEMEEICL D WSS Car Y AT 4 v 7 BEUIRSH (logistic
regression analysis) (MR, i, BEMI, BEHE, MR, SOEEHE.
BT, FERIFN, ~E7 e B RE M R o AR L O K ERIE TR
) T2 A, F 1 MUGNAL (£1.734 png/dL) 1Zxt9 25 4 WU5L (>3.010
ug/dL) @ eGFR KT (<80.63 mL/min/1.73m2) DA v RAtbA EH L7- (1.631

(95%CI : 1.246~2.136)), (Kim and Lee 2012) (% 197) No.76108

MlEl s w\‘/;/I»!\!j—“'z }\ oD e K3

IS =

101



© 0 a1 O Ul W N M

W W W W W W DN DN DN DN DN DD DN DNDNDDNDH = B 2 =2 H 2 =B = =
QU & W N H O ©W 0 3 O Ot = W N = O ©W 0 3 & Ut k= wWw N = O

@DORA (HEEZEL) ODLMER~NDFE
AR O Z 31T 28 < BIC L 2 DM ER~DEEZ A LM ae £
53-1, # 53-2, # 53-3 1T 7

K[E NHANES (-1988~1994) OF —# ZH\W\ T, 6,016 4 DN (FHF
B 44 7%) OMLPENEE & fLE & OBENTHE SN, 22.7%ICEIME (LX)
AR O B ., LRI E>90 mmHg, PGHE M +£>140 mmHg) 2374 H 7,
1 R ER T FE O S E AR YERR 251X 2.99+0.09 pg/dL Th o7, M X

OIS AEREIC T2 2 A 8 1 UL (0.7~1.4 pg/dL) (ZxF9 55 4 W43 L

(3.8~52.9 pg/dL) ORI/ ML, &l EDFEIE 2 & < | ﬁrﬁﬁﬁﬁ%
AE Th-o7z (ptrend<0.001), XfRFEFHE A=y 7 RHAN, L A=

JRBANROAFTTART AU I ANITHTTEE EH/X74/7@FAﬁ

(multivariable logistic regression) (M5, Ffin, BMI, ZEFH, ME, K
B, BERE, ME7 V7 F=RE, EI LT NRE, b~E/ bR
RO~ h7 Uy N THE) 217072 2 A, e A= 7 REANDAHRTE

PSS 6td 555 2 PUAAE (1.5~2.3 pg/dL) . &5 3 U4z (2.4~3.7 pg/dL)
LOE 4 WAL OEMEDA > AN EF Lz (88 2 WAL 1.83 (95%CI :
1.08~3.09). % 3 MU/ 2.38 (95%CI : 1.40~4.06) MOV 4 ML 2.92

(95%CI:1.58~5.41)), Z DfEMTTIX 6 -7 2/ L7 U U eliik &R (ALAD)
1-1 & ALADI1-2/2-2 DiEWZ X D &IE~D I B ie o 7o i3 ALADI -
2/2-2D I TIT S TefiENT CTIIIE B A= 7 SR A N DB TH 4 ML O i D
F o RN ER- U= (2.00 (95%CI: 1.12~3.55)), (Scinicariello et al. 2010)
(/1 198) No.7985

KE NHANES (-1999~2008) 7 —# ZHW\ T, 8,194 £ Dk AN (40~65
k) (s 2 BRAL) Ol B & i & ORE s A Sz, m%ﬁ?ﬁ%&%@%&
(EEME GRTEERERAS) 1% 1.69 (0.02) pg/dL TH 7o, IMHEHEREIC
TNEREC T CEER P AT 4 v 7 [UFSHT (R, 4FEis. Mﬁ/&#i %’@i
BIE, WEWRIRAR, M2 8 & O ERIE O F i THREE) 21T o7cE 2 A
1 HhL (<1.05 pg/dL) (2325 3 Iiohr (1.45~1.90 pg/dL) . % 4 F550r

(1.91~2.69 pg/dL) KO 5 Hr (>2.70 pg/dL) OyLsEHmE F5 (>90
mmHg) OA4 v XN EH L= (3 3 0L 1.56 (95%CI: 1.11~2.19), &5 4
F5E 1.80(95%CI:1.24~2.60) X OV 5 e 1.77(95%CI:1.25~2.50) ),
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SRE T aAXT 4w 7 AN (Allostatic Load : AL) 39 A 27 T4 THE
Br L7, @ AL BEOJRRWIME EA- oA » X ES- U, K AL B0 LR
M EFoA > X & AL BEOIGHERImE E5- (3140 mmHg) O A v Xl
EE MR E DHHE CTH -7, (Zota et al. 2013) (B 199) No.8184

AL F — D IEFRBUGHFT 2> & OPERIT K » TG Y S - il & FEI5 Y itk o 1
B2 xS II2iT b= B BF 22 (cross-sectional CadmiBel (Cadmium in
Belgium) Study) % O'7 # v —7 v 7l D52 (PheeCad (Public Health and
Environmental Exposure to Cadmium)) (&N L7= A 728 4 (20~82 %)
PG M P ERIRE & il & OBEN A S, PSR E ONE (5~95
W=t HAE) 1TN—RAT A DT O LT 11.4 (5.6~28.8) K1 6.6

(8.3~14.5) pg/dL, 7+ v —7 v 7HDOBHEL LT 7.7 (3.7~20.1) KO
4.8 (1.7~11.8) pg/dLi ThH -7, MIEHEITMERDEAMN TORIE HiEEL 24 K
WEFET=2 Y 7D 2 SOFETITo T, ZEEMN GHEE (R, £
v, BMI, MBS IO EE, SIATEE), (ELFCToX< &, ek, HROA
M EOARM (FBER, B OBEER, RAEMIREE) ., ~~ 2 U v b, o~
BB URE, MIE AT T AR, 24 FERRP T MY O LI A Y v A
MEX DRy -ZNVZINET AT =T —BiEE) TR 2iToE 24, M
JEHEINE OB EIX B L T\ o7, (Staessen et al. 1996) (& 200)
No.8692

AT =T ALy ZHRNADar— A (Kungsholmen project) (25
IMUTZREN 762 4 (75 5% LA B CEY4FE 87.3 7%) ) Z xR IC I EnREE & 1)+
& OEE A 7z, M FERR BE O A fE AR HE(R Z21% 8.7+22.3 pg/dL (0.18
+0.11 pmol/L) Th o7z, $hEEREE L L TRR D EEIFET VI K DT
AT STy, MFRERIREE & s, BMI, WG i+, PR, SO IF8xekae
(R=AZNVAT— A& (MMSE)) ORNCEEIZA SN0 > T,
(Nordberg et al. 2000) (ZFf 201) No.8789

KEA Y —F 2 RINALVFET O ar— A& (Baltimore Tracking Health
Related to Environmental Exposures (THREE) Study) (Z&00 L 7-4f4w 285
A CEYEFm 26 (#PH 14~43) %) (77 U ART AU BN T70.9%) Zxt5:12

350 ANV ALULRBLMMEEBLZTLE ) & TNDNRK CTHCHIRICEEN AT S,
ZDARNVAIZEDLE OO Z &, JRETIHRFZ LT F=2 R C RIGES »
NI MIET VT R, PN, i HDL 2 L A7 a— L oififE s ) a~teJ
DD EZODAITNLFHE LTV,
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AR If R SR RE & PR e OV PERE O I E & OB A FRA U, I 1oy A B
¥ (Admission) OUEHAMALERME (SBP/DBP)., &k (Maximum) O UUHE
W = K N Z AU fHRET 5 (corresponding) FE5REMIMLTE & O /)y (Minimum)
DU E K N Z AT % (corresponding) HEHRMAIMNL I o> 3 F¥E THEHT
AT 7o, M P SRR B O T - HEIE 0.66 pg/dL Th -7z, M ERREIC
0 SRR o 1 CEEYF M (s, A, T EROIAO F I, HE
B85, AR OWBYE IEHRRTO BMI L OVEINL CHHTE) #1T-o72& 2 A, FH 1
AL (£0.46 pg/dL) (%5955 4 T (>0.96 pg/dL) D ABEREOIE /LR
H M | e FUHE A i B O Z AU AT A JRsR i =23 B 5L BmtERs e
BOTHABRRMEIZAE TH 72 (APEki)E . SBP 6.87 mmHg (95%CI :
1.51~12.21, P<0.05) (p-trend=0.033) K% " DBP 4.40 mmHg (95%CI : 0.21
~8.59, P<0.05) (p-trend=0.036)., FH AKIfL/E : SBP 7.72 mmHg (95%CI : 1.83
~13.60, P<0.05) (p-trend=0.055) }2 ) DBP 8.33 mmHg (95%CI:1.14~15.53,
P<0.05) (p-trend=0.086)). IUHE /LR £ OEERZE %2 1mmHg L5
TER S Fv—7 F—XE#HE TR (Benchmark Dose Lower Confidence
Limit : BMDL) 1sal3 1.41~1.43 pg/dL &R &7z, (Wells et al. 2011) (&
M 202) No0.9294

77 A RIFZ KRS —Dari— & (Etude des Déterminants
pré et post natals du développement et de la santé de 1" Enfant (EDEN)
mother-child cohort study) (ZZM L7k 971 4 CE¥EF# H EEVERZE © 29.3
+4.9 (HiPH 18~45) %) % KIGUTAEHRH OREAR M $ATREE & IR0 & i £ AR &
O 2 A L7z, SRIMITEREP L OCUERB ] (24~28 ) (247, M En
IR BE O E AR YRR 2 R & i E#E (106 44) K OVER IE#E (865 44) T
ZNEN 2.2+ 1.4 (#iPH 0.2~8.5: A1) 1.9) KT 1.9+1.2 (#ilH 0.2~6.9 -
i 1) 1.6) pg/dL Th o7z, MHERIREIC LD WS NHIC 2T TEERER Y
AT 4y 7 BT (BEBLOFE, -l FI o ARE, b~ 0 E, m
P LR, ~~ F7 Uy b HEERB, BMI, ERBERE, BEFR, T
R EIHIAL . R I N OMTAR P OB CIRTE) 2 T-o72& 2 A, & 1 U

(<1.20 pg/dL) (26955 4 UAL (>2.30 pg/dL) OFEMEE £ #HE (SBP>
140 mmHg K OV X% DBP>90 mmHg) O A v Xt B L7z (2.56 (95%CTI :
1.06~6.22, P=0.09)), *EZH L2 RHARMHFERIRE 1 pg/dL BEINY 720 DA
v AlE 8.29 (95%CI: 1.11~9.74, P=0.03) T&h »7=, (Yazbeck et al. 2009)
(Z#1203) No.9395

KE NHANES (1999~2010) &1L 7z 18,602 4 D% A (40 wklh b)) %
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W W W KN N NN KN DN DN DN NN B H R e e
R kS © ® 39 Ok N~ O © ® 10 Ok WD —~ O

2011 £ F TIEBEF L i rgni i &0 % A (Cardiovascular Disease : CVD)

ICEAE L OBENFAE SN, X=X T A RO 1 TN O S il

(T HERR7E) 13 1.73 (0.02) pe/dL Thot-, FIRAE 6.2 [FEDBHIR T
985 423 CVD THET- L7=, Cox /~W— REUFSHT (PRI, B/ DM, W
BRI, BB, miEsk, b KNI A g C ISHES v KOG A v
T LTHEE) EiTolc 2 A, MRS 10 {51729 @ CVD JET D
FExFY A 713 1.44 (95%CI : 1.05~1.98) Th o7z, (Aoki et al. 2016) (B
204)_ No.96

K[E NHANES (1999~2012) (&A1 L 72 16,028 4 (training set fif : 8,043
4 . testing set £if : 7,985 44 30) DOp% A (training set it : “EHFEHR 59.4 7% (40
~85 j%) . testing set Bf : FHJ4ERN 59.3 5% (40~85 %)) % 2015 4F £ TiBHf
L., MR L CVD IZ X A0 T & OB #ENHE SN, X—RAT A IO
HERIREE DO (26~T5 /N—F & A L) 1F1.62 (1.10~2.49) pg/dL, T
o712, training set FECIEHRE 7.1 4F (FilA 0.1~16.8 ) OB T
1,211 AT L, D95 261 4470 CVD IZ LA TETh o7z, testing set
BTl fil 7.2 4 (HGPH 0.2~16.7 4F) OIBEMYI T 1,207 40330 L, 2D
95 256 4705 CVD IZ L BT Th o7z, Cox NV — FEUGHNT GERE, PRI,
NFE/ECRVE . W IR I BEERI O oA, a1 27 v —/L HDL
a2 L A7 a—/b, HERIIR O BMI TH%) &247-o72& 2 A, mHERE 25 /X
—v A VEORE & Helg U T PERIREE 75 N—% U F A JVEOEED CVD 3
O/ — R 1.45 (95%CI : 1.21~1.74) TH o7z, (Wang et al. 2019b)
(208 205)__No.97

A —TF OLNE IR — FTHDH MDCS-CC IZ 1991~1994 “EI2& 0 L
7o 6,108 44 (46~67 jk) D 9 BT RIS & 70 o7 4,172 4 CEE)F i 57+
5.9 %) ZXRZIT, M EhIEE L SHENRD T 7 0 — AMEBNREE{LIE DGR & D
BN FHA S v7e, ARMERCRIE LIzdpigEE ~~ h 7 U > P Tl L THR S
% Z LTl h R A F I L GRS O P RfEIE 2.5 (#iPH 0.15~25.8)
ug/dl, TH oz, MHPFHRELIC IV USRS T TP RAT 1 v 7 ElRHHT

(WRJEE . HRBH, Ef, PER], FEEh, 82 L A7 v —/L/HDL 2 L A7 a—/L ik,
e CRISEE Xy AZF AT ~EZa e Ale, BEREKOHIKIEE)T

36 JEZECIIREEY 1T I2 oW T, "We randomly split our study by a ratio of 1:1 into the
training set (n=8043) for construction of the CVD death-related ERS (Environmental
Risk Score) of blood metals, and the testing set (n=7985) for evaluation of performances

of blood metals, including the constructed ERS, for predicting CVD mortality in
addition to the established risk factors.” & itd L T\ 5,
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HEE) EiTolc b2 A FH1Mo L (P9l 1.5 (#ilH 0.15~1.85) ug/dL) I

XA E 4 SN (PRl 4.26 (3.30~25.8) ng/dL) OSEENRD F 7 — 27 OF

JRERDA v AR T B Lz (B 1.35 (95%CI : 1.09~1.66) .

p-trend=0.011, 74 1.58 (95%CI : 1.20~2.08, p-trend=0.002), H: (1.18

(95%CI : 0.83~1.69) . p-trend=0.76) TIFIEFEIFIA BT, ZPEIZOWTE

JEBIENT AT o Tk e, RGO LMD KA~ XA EJ/ L BAREIO &M Tl
Bh# A b7 h 7. (Harari et al. 2019) (ZRE 206)  No.98

EZ5ISEND)
IWNIERNDZE(ICRIT DX 3 FRICDOVN T, EnfEREETD CEMNDICHARX
[CEBEVELFEUIE, CHERERBENVELET,
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e T e T e
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W W W W W W N DN DN DN DN DD DN DN DN DN = H
O B W N H O © 0 39 O O B W N H O © 00 3 O,

[O%]
»

OBHADERR~NDEE
FRANCIBIT BT BIC L AR A~OBE A A LR %E R 54 17T,

k[E NHANES (-1999~2004) T —# ZH\W\ T, 3,698 4 DA (INE
VIERG 42.06 (& 20~69) 7#%) DML RSN L BE /6 & ORENTHE S
Too WEBERBIIMERE A Z O THIE U, 11.9%ICHER T Gl i) A
DOY-HIE (Pure-tone Averages : PTA) >25dB)) 23 & HiL7=, MR E O
i CREE U7 S AT 1,54 (§EPH 0.20~54.00) pg/dL ThH -7,

MAAEREEIZ X0 A MREIC /i T E e VAT v 7 Bl atr (Rl PRI,
NFE/EIRME, 0B 1, BMIL, HaEtta A3 2 KA1 H oF i, BUE &+,
FERIG L QML A1 R X 0 MRS CIEE) 217728 2 A, IAEREDAHFE T
& o7z (p-trend=0.041) , FRFEMEDERE | BEE L Oias D& & DOIX < & CTMiE4
DL 5N I o7-, (Choi et al. 2012) (B4 207) No.10369

K[E NHANES (-2005~2008) ®F7 —% % T, 2,535 4 (12~19 %) O
i P ERTRE & BEODARAE & ORI HE NI S vz, BEBSEE XS BE A A
CHIE Uz, SRR o SEEIE BT 1.08 (95%CI : 1.00~1.17) ug/dL.
LT 0.75 (95%CI : 0.71~0.80) pg/dL ToH -7z, M PEEEIC LY =ikt
W CEEe AT 4 v 7ot CGEln, PER]. AFE, Poverty-to-income
Ratio (PIR) . H D&Y QBRI BE 1% < FE M OWE CIiHE) 217 -o72 L =
A1 = (<1pg/dL) (x93 55 3 —0ht (2 pg/dL) @ 15dB LA E DO
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JTHETFOA > X FH- U7 (1.95 (95%CI : 1.24~=3.07)). (Shargorodsky et
al. 2011) (P8 208) No.104

EZ5ISEND)
BAETICEET SCH 5 DN ENZ R R REETHE CEAN SEHANICBBICLE
LE UL, CtERZESREVWELET,

ODINERUBADZFDMDEE
INEEOENZBIT 58I BICL 2B LZRE LR (EEEO~B LS
DFOMOFTR) %3 55, 3 56 TR,

k[E NHANES (-1999~2010) ®F —# ZH\W\ T, 638 4 D BRI L=«
PER TN 1,144 £ D AR D & A4tk (45~55 1%) O ML ENTEEE & B SRERR & DB
HARE SN, BARMAR LR OHRO S D ko i Fh Enie o 8] -
PIfiE (BEUERRE) 12224 1.71 (0.04) pg/dL %1 1.23 (0.02) pg/dL TH
o7, MHEHIREIZ X0 WAONEEZ T CEEB VAT ¢ v 7 [BUIRSHT (FElH,
T/ BENE, ARVE A FREE O A B, WS OV IR B CTalE) 2iTo7-& 2
AL B 1SN (LOD~1.0 pg/dL) (2% 255 2 WAL (1.0~1.4 pg/dL) . %F
3 WAL (1.4~2.1 pg/dL) KOE 4 WAL (2.1~22.4 pg/dL) @ BHIREARR D A
v R EH Uz (B 2 UAAE 1.7(95%C1:1.0~2.8) . %5 3 U4 E 2.1 (95%CI:
1.2~3.6) MO 4 WAL 4.3 (95%CI : 2.6~7.2)), (Mendola et al. 2013)
(2 209) No.127119

K[E NHANES (-2011~2012) OF—# & HWT, 1,279 4 (B 727 4.
etk 552 4, 20 kLA b)) (kA BRAN) oM EniRE 80 L FURRFA L E v (H
WIRAIIL AR VE > (TSH) | TR O N U 92— K9 v = (FT3, TT3, FT4,
TT4) KO A mrua7 V) (Tg) &OBENFHEI N, ZERERFE T (Ih
SIS (R, NFE/ERGEME, MR, 3 v EFEE, HFEE, BMI, HillFioZE
JERERT . PIR, M &J@iEEdnf~ 2Ty Ly« B R U A - kR, Mk
Bk - dfigh - #) CTHEE) AT o7 L T A BED TT4 O & BLENA BTz,
TSH., FT3. FT4, TT3, Tg \ZPEILA HI7en -T2, (Jain and Choi 2015)
(ZM 2100 No.130134

37 SCHRIZIZ ML AT FE I >V C CDC @ URL M SN Tnb728, CDC O_—Y Tl
[Resource Not Available] & F/RIN 5720, MHFEREEIIRHTH D,
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HFE (B P A=) OFREIZBIM LKA 65 4 CEXFEE 59+4 %

(50~67 1#%)) (57.14%IFAB) % %S i P EniEEE & MER H =2 LT — L3k
BLOMEZHEE Lz, MR o LVF Y — L pwEIT H NEE),, A R LA KG

(Trier Social Stress Task (TSST) A FL AT A b)) X B2 FHAE LT,
ARl M ORI T3 U 7o i iR $hiR FE O - HE AR VIR 2213 2.4120.15 (P
0.75~8.50) ug/dL Th o7z, MHERIREDOFIAET 2 B (2.48 pg/dL, >2.48
ug/dL) 1240 TlElm ot (Fn, PERI, ri:nx Ne w7 B K O TR
) AT o2& T A MR a VT — VI EIZEIT A B VR )y o 72, (Ngueta
et al. 2018) (£ 211) No.135126
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1 BOWG T2)EENSEF CBEDAEICCHERERRENUIENWETHRED DD
FUE. BADHDBERURBENDZEZR[A UIZ IR — ~RFROXEN (Reuben et
al. 2020) [CDWTCHERZHBRENNZLET (R 54, No.74),

FE. FRLVMEKRRICEE T DINE 3 Iak 53-3 [C85CL V2 LE ULIZ (No.96~9
8). THLECHRERFENNELET,
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1 £®4] IOFILRAEOHR

£ < FiatE FEEE
MR gnR _
o) == B mes (ug/d) B TASETEE EREF #R - 8 sExH
z N m. oy . 2 z
B T [ 23]

1 14, 847 2011-2014 thaffiE 5.96 (25th~75%ileth : 4.80~7.44) ng/g BE — Xpotential confounders BlEmhREELRELICEEEIH ONEL, D Tsuji et
(E#31.4+4. 9 %) R 0. 63 (25th~75%i leth : 0.50~0.78) pg/dL* S, JEIRAIM BMI, BRETE, /N— b 1= al.

Al —OELEEE, SETE. JEIRES. HE 2018(%
E%. HEDBSMELS. FEREE, 1 80)
XOEIR 14-39 38 HIRA . BELANLRUFEL DOHESI

2 14, 408 2011-2014 THEEERE6.44+2.86 ng/g sy IgE [ — Xfactors BHAmMSNEE s fES R I o [of &ICEE Tsuji et

(F1530.9+4.9 &%) FEiE+AZHE(RE 0.68+0.30 pg/dL*’ Fhis, BN, ZLIILF—FKER, FIRPOE FHonEh ot al.
FE/EGE, S— b —DEEEE, Xy 2019a (%
e RAESEYR 26 58 . SEYRBTHAD ER AN B HA B U B this 1 81)
3 16,019 2011-2014 1RfiE 5. 96 (25th~75%ileth : 4.80~7.45) ng/g A& B — Xcovariates BIERBOERMERENHEETH o~ (- Tsuji et
(F$4 31.3+5.0 %) I R{iE 0. 63 (25th~75%ileth :0.50~0.78) wg/dL 5 R AR FHE, BETE, N— b F—OEETIE. trendPtrend=0. 007) al.
= FETE, MEIREIS. HEEY. FEIYVE | AERRLOBEEHSNAN ST 20190 (%
AGEE. BEMER VRTERBEOSE 1 82)
(FEBRBORHDH)

4 16, 955 2011-2014 HEAFYE CEERERE) SEYRAEIR = HXCovar iates BRM SR & ITIRBER S & ISR&E A bh Oguri et
(GEPEORBEPR A EE - 6.05 (1.42) (%iEA1.50~70.9) ng/g HIEESHS, SEURATO BMI, SEIRE f0EfE . Eh otz al.
3115 0 &%, SEORME 0.64 (0.15) (#fiFAO0.16~7.45) pg/dL*" BEE R U IRIERB OB EE (BEIRE 2019z
PRIEEE - 33.2+5.0 DH) 1% 83)
%) XOEIR 22-28 3B

5 17, 267 2011-2014 &P 19{E 0.58 (§iEH 0. 14~6. 75) 3 DfEk K6 (Kessler Ehp, ALK, BIRIKE. ZEER. | BAOLPRRELE S DERICBIERH SN EH Ishitsuk
(9 31.0+5.0 %) Psychological FREE, RIEDFIR, BIER UEE of a et al.

XEHELZERE IR 2738 Distress Scale) 2020 (%
1 84)
6 16, 243 2011-2014 FEiEAZ#ERE 0.69+0.3  (#FH0.16~7.4) HAERAE, — BEOHES. EIRATO BN, EiRb D BiAmAPRE 0.1 ye/dl EMSfY . HAER Goto et
(19 31+5.0 %) BREEETE AREHMNE., HEER. ITIRPORE/E AES 4 ¢ DED-EBENH DN al.
ERUHERS BAMAEARE 0.1 yeg/d BB7-YD SR | 2020(5
RUEHAFREROA v XtEVWThEERE 1% 86)
#-1.03 B 03 THo1=
BEELOMEFH NGNS

1 58,670 2011-2014 FR{E 5. 83 (25th~75%ileth :4.69~7.31) ng/g EIREAR P DA E — WA WENREARE. b, BRE. BEEHK. 5 4 MR O AR AR D §F 85 T (AT YRR Jung et

(F1931.7+4. 9 %) FR{iE 0. 61 (25th~75%ileth—: 0.49~0.77) wg/dL BmE TE, BE BT HERK. SETEER DEFLWVAREEINEZRET L ENTER al.
12 UFEL DM Mot 2020 (
1 85)

KIEEF DXL Table DRNEIEEHAE <. Method FICFEHE SN TV B EFRHE LTV S,

* 1 Nakayama > (2019) B Uf Goto 5 (20219) (S 1.0506 #FHWTHME LIz& WS @A HoT=1-0h. AHEDBRHAEITo 1=,

© 00 =3 O Ot oo

* 2 BLDYYTILORMIFERS/FEHIThhi=p, LWL OADY Y FILIEIHRFHICFELShTL S E WS REIH o 1=,

111




1 =48 HiLIAKR— FRHEDHE

FRIEE
ak—F e o g mehgnE T
A% | BAsaEEE ) T . 28 FRIE ZHETF H®E - B8 SR
AR — — v
387 2001-2006 PRIETO — 2 hA K-ABC 237 K-ABC (Kaufman Assessment FELOMR, HEIR, IFIRPD M hiRE & K-ABC X 3 7 (CEAE(F# Tatsuta
(§5FH 0.4~4.8) Battery for Children) OB/ REEE, RELEME. RiED Y (%Y SV et al.
FRRUEHRO 10 2014(%
e 182)
9 289 2001-2006 BEROBE : 12% BIR . kg 12% 10, WISC-IV (Japanese-version HAEBAE, TR OE/EE, BROBHEOEFHMAARE L BNT 23 Tatsuta
R (2015- hffE0.8 (0.4-1.4) 0.7 (0.4~1.1) BNT X7 of the Wechsler FELDOZERERKR, KEDE 7. BROMPMBREL FSIQRIFZRY et al.
148 2018) ZROBE - KB - hiE Intelligence Scale for R, FELNER 18N ABADE BNT 27 (cues HY) ICEDEE 2020 (&
R ffE 0.8 (0.4-1.5) 0.6 (0.3~1.0) Children-Fourth Edition). FDRaven X7, REXEHEER BRoMmP/EEEM 00.90ug/dl) T 4 89)
141 Xb5th-95%i leth 5th-95%i leth BNT (Boston Naming Test) U I o 48K SRR B WISC-IVRaA7RUBNT 37 (cues %
Y) OIET
— o == — /7 =
3 x4 MRIZEITHHRELBIZES5BBENOEEZRAEL-ME (37K— MR
IF< BiEE ZEER
ak—+k FE# I b 8 -
ah—bE | *%E BB R R e ENEER 7R A 10 THET R - 1% e
(AR HA) (pg/dL)
10 — XE — — 1€ : <3 6, 12, EN:E] 24, 51 A MDI, GCI — N £% 18, 24, 51 H Bellin
1 (RYFa— §: 3-10 18, 24, 57 AEOmpinRE ger et
oy UMRR 210 A &z EDETIZE al.
k) & 1990
XM RRE (B
DEVETIEIHHE 212)
RS LOBERY
ZRTRAT7HE
Mot
11 Boston XE RFFER 1979-1981 6.5+5.3 6, 12, 6MmA :8.0%5.3 29.0+0.5 WASI 48% : 117.7£15.3 Xcovariate 6MA. 4. 10 Mazumd
12 prospectiv (RYFa— 81. 4% (2009) 18, 24, 57 12/, A :10.0+6.7 (28-30) &% 104 : 117.7x15.2 HAERHAE, . EFHomd ar et
e study oy YMRR BHEOXZFE MA. 108 | 2458 :7.7+4.0 29 7% #9122 Bl AHE, HEIE RELERAD IQ al.
k) EEE 4%% :6.7£3.6 I, REL S XIF ETICRE 2011
60. 0% 10 :3.0£2.7 BEERSME DB (REAEDHRD (IR
BEO 10 . BRE, BRE. FHEBH) 213)
122.8+ BEHO 10, 7
19.3 E. SEIRMIRA. 3B
JRIREE, SEIRF D
BE RSB
12 North *E SAhEFRS 1995- — 9-36 M A 4.8 4FEE EOG test — Xcovariate mAERRE S u Mirand
3 Carolina (/—RAAQ AL A FN (2001-2005) (1-16) A&, RIEOIWRA g/dL LLET a et
Chi ldhood FA4 M) DAY V) — RUBOHEE. reading EOG score | al.
Lead ZUTHR 1 FROES BT 2009
Poisoning (s3] 2 (ZH
Prevention 5 214)
Program 9
(NCCLPPP) 10+
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IF<EEIE REER
ak—+k 5 1 e g -
Noo | am—ba& | o8 *H%E At BRsE R B e penzEl | Be 7R b 1o SHET #E - 1B e
(AR HA) (ug/dL)
13 — KE NIFRIC 47,168 1994-1998 — 2hARET 4.81%£2.22 3ELE FERE 3rd grade ISAT FEHLDMR, MmAsHiREEFEN Evens
4 FRRISHEE (Yh3 -4 BSRE (2003-2006) (F19 45 (9-10 %) score MF#h. SHOHK TR (/] et al.
DHEERA )7 A M) A 0-4 BE., BIEHER #) XZaA7DETF 2015
5-9 RE/BREMNES 1ZB8&E (B
M. AHE, BIRA mrpsRiReE 0~4 215)
MNEShH, ISAT vs ug/dl & 5~9
Towa pe/dl @ 2 #iZH
T5E. BiRER
TIXFEART 13. 0%,
RUHET 14.8%D
TERMNEEIS
EE
14 Cord Blood h+4 FET A 196 1993-1998 4.8+3.4 FH11.3+ | 2.6+2.2 T1911.3+0.6 HEZEE | go/no-go REE Go FRRE : SiREOMmMpEhRE Bouche
7 Monitoring Ry oM (2005-2007) (0. 8- 0.6 0.4-12.8) (9.8-12.9 &%) FHER fEHs e DHA i FE T go/no-go iERE r et
Program XFEY) 20.9) (9.8-12.9 ISRE . FRMERFHA. 5 TBETOETIC al.
(CBMP) %) 0.4-1.3 YR D 4 A [E3Bc 2012
0.8-2.5 1.3-2.0 No-go 3% : (SMLEE S & DM (ZH
2.5-3.7 2.0-2.9 FELOMR, R L (figure d | 216)
3.7-5.6 2.9-12.8 PCB153. #=ZLHAR #))
5.6-20.9
15 Avon EE| — 488 1991-1992 — 30 A 0-2: 21% 1-8 &% MEFE SATs. SDQ. Xpotential R EhiR M Chandr
1 Longitudin (FYR ML 2-5 : 52% Beh DAWBA, Anti- confounder 5 pg/dl) THE amoul i
al Study ) 5-10 : 21% social FELOMR. 7 h (EE) TF et al.
of Parents >10 : 6% Behaviour BOBEE. B2 —TYVADA YR 2009
and Interview, &, ROFAE. 6 | LET. mPhiR (B
Children TEACh MNABDOROMEE EEm 10 183)
(ALSPAC) 237, iHRPD pg/dl) THERH
RKFDHAEFH ®iELBEBHR
iz, Family URIRETE. Kit
Adversity Index SHTHOA v X
(FEROE. €8 ‘oL
BI7ZERE. partner | BAHE LIBE
relationships. & BN R S RIRESTED.
BoOFERIRE. 1L FBRUEERD
it BEIT LD 7. EEICET S
—IW/EW . 6HR | TR EH G
B DHRDRERE i, DY, H
%) OA v XtiE
HETIE G, o1
16 Avon EE| — 4,285 1991-1992 — 30 A 4.22+3.12 7. 10 NTUR 7 #% : heel-to- FELDOMR, 2 INTURBEADLY Taylor
8 Longitudin (FYRFIL (582 &) BEAH toe walking BEE hLP FThOTARZH et al.
al Study ) test LEE. $KER WCTHEEERY 2015a
of Parents 10 &% : static 2 B3 UEST Y (RAv AN (ZH
and and dynamic o1z 217)
Children balance
(ALSPAC)
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IF<EEIE REER
ak—+k 5 1 e g s
Noo | am—ba& | o8 *H%E At BRsE R B e penzEl | Be 7R b 1o THET #E - 1B e
(AR HA) (ug/dL)
17 Avon EE| — 4,285 1991-1992 — 30 A 4.22+3.12 4, 8% 10 4 5% : WPPSI 4 5% (348 &) : FELDOMR., T BAMPNRE S Taylor
9 Longitudin (FYR BRIV (582 &) 8 % : WISC-m™ TIQ : R FEOER. & 10 DBSEEAH BN et al.
al Study M) £8103.5+13.8. BOER. BFH otz 2017
of Parents # 107.0+13.7 BE. iR OBRE ¥ABOBRED 10 (B
and VIQ : RIFEE. HER [FZBICHEARTIE 218)
Children 5899.4+12.9, #. Avon DEEE otz
(ALSPAC) % 102.5+13.5 #. housing
PIQ : tenure. household
5107.2+15.1, crowding, family
% 110.3+13.4 adversity index.
8% (1,826 &) : weighted life
TIQ : events score
B104.4+17.2,
% 105.3+15.6
VIQ :
5108.2+17.6.
% 107.7£15.9
PIQ :
58 98.8+17.3.
% 101.2+16.5
18 — ‘L — 119 2001-2002 1.30 -3 2-37% :2.48 -3 wHIEFE 2-3 % : BSID- 5-6 % : FELDOMR, B FELOMPERE Huang
6 (&) (F$529.2 (fol low up (0. 26— 5-6 &% (0.5-8.4) 5-6 &% FRantaE I (MDI, PDI) VIQ:103.7%+13.2 BOMAPERIRE. EL N0 ICADREE et al.
(20-40) %) 2003-2009) 2.92) 8-9 7% 5-6 7% : 2.49 8-9 7% 5-6 7% : Chinese (73-140) Fif. ZEEH. BiAm, RS 2012
(1.1-4.8) version of the PIQ: 106.9+14.1 YR D ERGE hiRE L (IRE R (ZH
8-97% :1.97 WPPSI-R (69-141) L 184)
(0.9-5.3) 8-9 &% : WISC-II FSIQ: 105.9+13.7
(78-136)
8-9 7% :
VIQ: 110.8%+12.3
(75-137)
PIQ: 108.2+12.4
(82-136)
FSIQ: 110.2+11.9
(86-138)
19 Mexico AF¥Ta — 1157 128 — 8.7 6-60 mMA A 18 /A : 15 A. i p— — Xcontrol led for IEIRD MR Rothen
B City (A% FEH 133 (+8.4/- 6mMAZ 10.8(+9.4/-5.2) 5-11% FRR MR, TRA NEEDEE | E. 12, 48HAD berg
Prospectiv F4) 4.3) &) 60 MA : (FE+9 66.7 MA) >, BEBH B, “F#5 FELDMApP AR et al.
e Lead 8.0(+6.2/-3.7) ELNSRERE 2000
Study XEEEL 6 mE RIGETICBEE., 6 (B
137 (2058) : THEIL REEOEEEAD 219)
8.1(+8.1/-4.0) B
20 — A% BHO 10: 455 1997-2000 4.7x3.1 12, 24 R 12MB :5.1x2.6 12, 18, 24, wHIEFE BSID-IIS (MDI. — FEHLDOMR, ~ MU HURE Claus
10 (AFad 88.0 (1.5-21.4) 30. 36 ™A PDI) EYOEVERE. DEWVEL DR Henn
TA) 24 ™A :5.0x2.9 BHO 10, #E&E [F<ETMDI et al.
(1.3-37.2) . SEYREAR. score, PDI score 2012
visit DET (B
KT TIIRE 220)
lFHohigh ot
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21 7 omank | KRR, — R b — — H A B ( concurrent BPb : 10 7R FEHE 10 MC. SB. W-II. R b2 HARKE, H4E Lanphear & (2005) Crump
5 —rDLE | YoiFTF 151 i) . A& KRR b FEF#R (M A) - WR. WP, WP-R 115.3+14.6 IE. B0 10, % T T—ILE et al.
1— 1. oL FT #%108- 4.8(0.9-12.7) KRR k57 Xak—hrZ& YoV FTAa BEH. B, B #7 (poo | ed- 2013
H)=75> 1 1221 144 1A YUVFTA4 YUVFTA4 ITEG% 87.0+11.4 fE, HONE X277 analysis) #mHEf# (B
k. y—=73 Xak—k 7.3(3.4-18.8) 78 YY—TSU K MERDREHTE # 221)
=N >R 230 CEICER YY—=TSUF: AR 88.7+16.2 FELOMPERR
R—krEY P %=1 % 14.2(7.5-28.5) k58 P %=1 E5 pg/dl UFTT
- 142 P %=1 AxTa 84 108.1+10.9 [QETF & Bo&E
OFTR%A R—rEY 7.1(3.0-16.0) R—rEY—: R—FrEY—:
- —: 349 R—rEY—: 84 105.9+13.6
1—3dRSE OF R4 12.5(6.1-24.0) OFTRA—: OFTRA—:
7 —:170 AFTRA—: 72 85.2+14.4
1—3R35 4.2(1.5-12.2) A—JRFE A—JRFET7:
E7 : 230 A—JRFE7: 7 : 84 74.3+13.4
15.3 (4.7-47.8)
| X5th-95%i |eth
1 RIEEF DXL Table ORELEIZEEHEHA L <. Method FICHEB SN TWVIEEZEHLTL S,
2 BSID-IIS : Bayley Scales of Infant Development-II, Spanish version, DAWBA : Development And Well-being Assessment, EOG : end-of-grade. GCI : General Cognitive Index. FSIQ: Full Scale 1Q, HOME : Home Observation for Measurement
3 of the Environment, ISAT: Illinois Standard Achievement Test. MDI : Mental Development Index. PDI : Psychomotor Development Index. PIQ:Performance 1Q. SATs: Standard Assessment Tests, SDQ: Strengths and Difficulties Questionnaire,
4 TEACh : Test of Everyday Attention for Children, VIQ: Verbal 1Q. WPPSI-R : Wechsler Preschool and Primary Scale of Intelligence - Revised
5
SN S == — A = o
6 x50 /NMNRIZCEITHMEIKBICLD2HBEANDZEZRE LR (EEHTZR)
IF< BiEE HEEE
\ e
oo | e H8E At B MR | pewzew pe 7R PR ERABERE 1o SHET #R - 28 Bax
22 XE — 12-16 12-16 % 12-16 7% - 12-16 % REHEE 12-16 &% : WISC-R. WRAT-R — Xcovariate : 12-16 B TIEmMAsHREEMTT X Krieg
28 (NHANESII) % 842 20-59 % 1.95+0.16 20-59 % 20-59 &% : NES2 HiE - MRl HE. REORA. A&/ FSTA—T UV RHPMET L1z et al
20-59 60 AL (0.7-39.8) 60 LA L 60 mLLL : word recal | Ri&tE. TR MEE. (E2 2D REKDBETFEDE 2010
A 20-59 &% - test. story recall test 20-59 &% : F#H. S —LERE. 3 BRREAT W& THREAEL - T-) (B
2,093 2.85+0.16 ETOKE 20-59 MTIREGEFEDENTTR | 222)
60 & LL (0.7-28.1) 60 LU L : FEif FMERICENH SN f-AMF IR
+t: 60 AL : EICLPEEBIHONGEM ST
1,799 4.02=0. 08 60 HULTEHEVWThOEELHL
(0.7-52.9) high o1z
23 *E 4. 2%(% ADHD 1 4,704 4-15 5% ND-5 4-15 5% ADHD parent report of a — FELOFE, MR, MFEIYFUR | MPRREEMNC2.0 peg/d) T Braun
16 (NHANES CAEEY (b diagnosis of ADHD, B, HAERTETS. RATORYEE, AfE/ | DD DA v XL ER et al.
1999-2002) RRIBEE) & ND-0. 7 medication use RigtE. HHBICE> TN ESH. MERECBLUSMCHERI(BIR) . 2 2006
A 0.8-1.0 WRERRENE S BEEETHLA VXL LR (B
1.1-1.3 185)
1.4-2.0
| 2.0
24 XE 2.06%(FHRITHEE | 3,081 8-15 m% 0.2-10 8-15 % RITEESS DSM-IvV — FELOFE, MR, AE, 2FZViR M sRiREEM 0.8 ue/dl) TH Braun
ki) (NHANES THBEED DSM- BEE E. BROHESH. HAERETS, PIR TEETABETZHOA v XLt et al.
2001-2004) IVoZEmEEE 0.2-0.7 5 2008
WL TV 0.8-1.0 KERT K BUSNNCZHREETE (B
1.1-1.4 Ay XL LER 186)
1.5-10.0
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25 | KE 8. 7%(% ADHD 2,588 8-15 m% 0.2-5 8-15 m% ADHD DSM-IV — Xpredictor msiREEMO1.3 ne/dl) T Froehl
15 (NHANES DSM-1V &2l £ HAEBARE, FELOMR, Fib. AFE | DD DA v XL ich et
2001-2004) ExEm-L T 0.2-0.8 /RiEtE. BROMESR, HERETS, MERIE < BUSMCERI (BIR) . & al.
f= 0.9-1.3 PIR. NICU [SA> T M= E 5D, 4 EETLA v XLER 2009
>1.3 BEIE>TW = ESI M (B
187)
26 *E — 1,411 6-15 &% 1.32+0.95 6-15 &% ShErEE diagnosis status of LDs — Xstandard covariate mepsnREEMTEEEETZH Y Geier
4 (NHANES (variable: MCQO60 SR, ANFEFE R DAy Xt EF (DL et al.
2003-2004) 0-50%ile ™ [Yes=1, No=2], survey L) 2017
0.2-1.007 question XMHEHY (BROYRINEH (B
| 50-75%i e~ 1) 188)
1.007-1.53 e gRREREM 1,007 pg/dl) T
| 75-100%i le* : HREL (prevalence ratio) LR
1.530-13. 50
ﬂ| KE TFI2YUART A 2178 4 5% 7.0%+4.1 4, 9. 11 & BanFEE WPPSI-R : 4 & FSIQ : HARER, FELOMR., HRZHE meghiRE S 10 FATR L (# Min et
24 (F g A M) AN 86% (1.3-23.8) WISC-IV, WUTA-IT : 9, 11 3% | 81x13(4 =) m. AfE. BRORBENER. ZEFR. | . 5 Xa7ETICHE al.
HEBFHMA 86+13(9, 11 /%) | HIEMEEK. HOME R 27, 4 5BED current | HITJL—T (A RE0 2009
HYELY : 98% <5(36%) caregiver M PPVT-R. 9 @&B¥® current | wg/dl) % 23 (<5, 25 peg/dl)Ic (M
5-<7.5(26%) caregiver M WAIS-PC, BEHMOHERD | HH-SREH#TIEEDPIQ, 9 223)
HEMDEYME 7.5-<10(20%) PPVT-R. 231 WAIS-BD. log of prenatal | MEFOAMEHEIRE. I RV 11 &
2] >10(19%) cocaine/alcohol average . log of | BEDFEAHTR b+ (FR) RaATIE
FIILa—iL: T1% prenatal marijuana 1st trimester T (P<0.05)
&80 1 61% XBMEBICK>TELD 4 B FSIQ, 9 RU 11 EEFD
YT 7H 3% FSlQ, SFEEEH. FNTA L
ah4 > 561% BF) . 11 REOMBEHIEER.
TEERRICEEIAONEN o
28 KE — 170 6, 12, 18, 48 M A :6.49 48, 54 1A E1THEE Shape Scool task 36 MAEF : HAERKE, FELOMR. Fis. 36 H» mesRiREL/NT+—I U RET Canfie
k) (Za—3— 24, 36, 48 1 (1.7-20.8) (Control., Inhibit, 90 (68-123) AE® 10, B8RO 10, ZEE. TR [ZP8:&E Id et
JMBEFR A Switch, Inhibit/Switch) M. HEIERL, HOME R 27, YRA. 3&IH al.
2—) Efficiency scores. REE. AFE. WHAERTOEIE, 2003
Attention/task rating of attention/task orientation (B
orientation during the test phase. rating of color 224)
or shape knowledge for the practice
phase
XBMEBICE>TELED
29 XE E~PAEER 203 10.58+0. 88 0.98+0. 61 10.58+0. 88 B, THO | RRRUZOMOBKIRNL — SR, AT, Fih. #HBFaa My R EEINTRIIBIZEDR R Gump
24 (Za—3— E (9. 05-11.99) (0.19-3. 25) (9. 05-11.99) 5k 1T8) : Cook-Medley A7 RUBHREBRERr—IL, ¥ et al.
) TIUNRT A 1 4 Hostility Index - Youth BITBIREO RMNRTEETA 2017
JHA:51.2% Version. DBD scale. BEZR7. BEREEZEORE (B
RIS : DERS DRBRUVBARES (clarity) ORX 225)
ASD : ASQ-Adolescent 0 & REiE
Version
MAZEE : reaction time,
mirror image tracing, .
signal detection
30 KE 1075 L E &R 236 6-17 &% 0.73+0.04 6-17 &% ADHD 1Q : WISC-1V F# 102.2+15- Xcovariate e $RiRE & ADHD (CREE Nigg
23 BHEEDOHD (0. 3-2. 20) ADHD : DSM-IV 107.9+12 FELOMA, Ef. NETOEVERE. 3ADHD O B & xR et al.
AFZRSN IR DBME, IRA 2010
(B
226)
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31 KE BXITHEXBO | 140 9-11 5% 0.14-3.76 9-11 4% i i B RS IRMEH/ PR BMMmE., 0 | — Mpotential confounder mepRiREEMTAKR LRI Gump
18 76.43%1= CVD ® BETEHS . 1 ERHE. DAKE. FELDOMRA, Fhh. A, B, #E# | LHSRHEMBEER LR, DOHE et al.
BEEH Y 0.14-0. 68 RAEME K FHA ROHE . BE. A BXE | RU 1 EEEEDORD 2011
0.69-0. 93 BIBRH . BRIRA S R, HRXBOOMERE (FME. KzEd, O | mPsmREEM O1.21 ge/d) (ZH
0.94-1.20 DB EHREE. DRE R E) OBEE, mKIRRE THIBELEH (PEP) RUBREEKS 227)
1.21-3.76 EHRETE 8 (HF) iEd. (DB EwHE
BHR FLREBOHT g (CAR) ET
Mirror Tracing. Reaction
Time. Continuous
Performance Task
32 XE? EXNZ YD 97% | 252 5.1-11.8 &% BR:27x1.5 5.1-11.8 &% ARRATENRE motor dexterity. — FELOMR, Fs. BREOKBELAIL, | MPRBELEELRBRK (miss) | Sobin
29 EFRTERBEH KR :2.4+1.0 working memory. B{Eth [l et al.
o7 5R:8.2%1.9 B5R: visual attention, 2015
#ZIR:8.0£1.8 8.2+1.9 short-term memory X6-73/ LI UEEKREER (B
xR (ALAD) — 15 E BRI RTF RS 228)
8.0+1.8 VRR—=B—NTORA T 22 &
DEELHE
33 L—==7 — 83 hR{E 9.9 THLR K PRIEI. 9 ADHD Test performance : German — FEM, FELDOMR. Fh, oV E MR A & ADHD (ZRHE Nicole
30 (FhLR (8-12) % 3.2 8-12) % “Testbatterie zur 1—4—E8B, FIEF. BOME. H scu et
VS | KUTIEY Aufmerksamkeitsprufung . BOHKBE. BRPORE (LB al.
EY) 51 fur Kinder—-KITAP” (Test 2010
(1.1-14.2) battery for attention (ZH
*1%-99%i les performance of children) 229)
Questionnaire-based
behavior ratings : ICD-10
(hyperactivity). DSM-IV
(attentiondeficit))
34 | A4 521)7F — 299 11-14 % 1.71+0.99 1M1-14 % RN 1Q : WISC VIQ: 102.0 Xpotential confounder megrRE S IQETICEE Lucchi
25 (TLe7) (0. 44-10. 2) (10). 78 178 : CASS'L (69-135) FELOMR, FE. BN, R, ADHD #:478) & D55 L BB AR ni et
PIQ : 109.2 HEIE. NEJOEVRE. 7z UFY XY UHY, AADDEEFRED al.
(66-136) RE. MBROKEE. BE. KB &2 EELHAE 2012
TIQ : 106.3 1E. #HAFFNi, BEhisE (ZH
(711-138) 230)
35 | R—=3 U F SRBIGEAT RIS | 339 E#7.6 4.2 (0.9-22.0) E#7.6 3] RYPERE — FELDER. BROKEBERE meptrREEMTEZFALBD Pawlas
31 (PLP7) HBIERD NG (5-13) % (5-13) % (ABDE) (posturographic method) SABDEDQIY T LERDEM et al.
3 (FIRBERDFE) 2014
(B
XALAD, ER SV D RERDERE 231)
FHOEVCLIFELRE
36 AONFT ADHD ADHD 6-14 % ADHD 2% : 6-14 % ADHD standard — — mASRRE & . HERATE L 7= Viktor
34 (F5FR3 pogich:3 B 0.116=0. 08 questionnaires : ADHD JEIR (CBEEFH S high > 1= inova
J7) 58 pmol/L CAP teacher rating BRI matching et al.
poiich: pofiichi: scale, CTRS. CPRS. WISC =37} 2016
50 0.113+0.04 (1
pmol/L 232)
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37 YITTIE ASD 3% ASD B : ASD % : FRMERRERIR ASD % : BRERRY ASD E2H : — — ASD DF EXL DAMNFIMIRFP DR, El-
32 7 pofiich: 35 7.0£2.34 &% E: 7.0£2.34 &% rSLBES DSM-IV Text Revision KEBRBENEL. ELVEBEMNE Ansary
(X F) XTHREE 3-12 &%) ASD 8 : 3-12 &%) (ASD) R matching Motz et al.
XEBR 30 pafiick: 3 6.04x1. 11 pafiick: Fls. HR 2017
1.2+2. 14 % (4.63-8.16) 1.2+2. 14 % (R
pofiichi: 3 233)
3.89+0.88
(2. 84-6. 06)
38 HE E<ER IE< & 9-11 3% F<EH - 9-11 3% 10 WISC-1I £ < BEE - FELOEH. BHOKEE. WA mepgAEEE 06. 753 wg/dl) & 1Q Pan et
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X BUGH AT AT 264 popiici: 3 106.23+12. 84 (1
R#IE<CEH 3. 721 (95%C1 : 234)
3.570-3.877)
<3. 468
3.468-4. 705
4.705-6. 753
>6.753
39 BE — 1,778 6-10 % 1.8 6-10 % ADHD Korean version of the — FELOMR, FH. XA, ROMEHE MR E AT Conners’ ADHD Ha et
27 (VoL 0.1-10.1) abbreviated Conners’ MROBREE. B, mpkREE | score DAY XLLER (F#RUM | al.
. KERRE scale for ADHD symptom BlDH THE LD trend DH 2009
. Z)IGE A screening 55) (B
. Bk, 1-<1.5 235)
KR, FM 1.5-<2.5
) 2.5-<3.5
3.5+
40 EE — 261 9.7+0.6 1.73+0.8 9.7+0.6 1Q ERANHERE - KEDI-WISC FSIQ : HABARE, FELOMR. Fih, HE megrRE S IQETICEE Kim et
26 (V2 ILER @-11) % (0. 42-4.91) @-11) % 1Q : WISC fullscale IQ 105.2+13.8 ®ETS, BH/RXBOHEEH. WA, H al.
i, EET. B test (60-137) FEEE. TR DELE 2009
WREm. & 0-1.18 VIQ : (1
JIIER) 1.18-1.54 21.1£5.1 236)
1.55-2.17 (9-35)
2.18-4.19 PIQ :
22.3+4.9
(7-32)
41 EE — 275 8-10 &% 1.5(1.58) 8-10 % ADHD K-ARS. K-LDES. — FELOMA, ZHRUE, BH/ KR M RIRE & AT AR L 7= ADHD Kim et
19 (V2 L5 5l (0.4-4.9) FEEE, neurocognitive HREFY. TRPOBRE, HSBFMM | rating scale. FEEEF(CHE al.
. R, B IR R AE tests (CPT. CCTT, SCWT) fi (R THRES 5 LHBEEFHE- 2010a
Wk, & <2.18 1) (1
JIIER) >2.18 XMAPEEET 2 3 (<2.18, >2.18 237)

wg/dl) (25 (== iRES T ADHD
DA v XL ER(BROA)
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Trail Test, Stroop Word and
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BARES) E. TR, W52, B, T,
Rik&E DKL) ICEERFH SN
Motz
1 THEEFDXIE Table DEGTICETEAE < . Nethod ZICEBEN TV BB ZEHL TV,
2 ADHD : Attention-deficit hyperactivity disorder. ALAD : &-aminolevulinic acid dehydratase . ASQ : Autism Spectrum Quotient. CAP : Child Attention Problems. CAR : cardiac autonomic regulation, CASS:L : Conners-Wells’ Adolescent
3 Self-Report Scale Long Form, GCTT : Children’ s Color Trails Test, CPRS : Conner’ s Parent Rating Scale. CPT : Continuous Performance Test, CTRS : Conner’ s Teacher Rating Scale. DBD : Disruptive Behavioral Disorders, DERS :
4 Difficulties in Emotion Regulation Scale. DSM-IV : Diagnostic and Statistical Manual of Mental Disorders, 4th edition, ETS : environmental tobacco smoke. HF : high frequency. HRV : heart rate variability. K-ARS : Korean version
5 of the Attention-Deficit Hyperactivity Disorder Rating Scale. KEDI-WISC : Korean Educational Development Institute-Wechsler Intelligence Scales. K-LDES : Korean version of the Learning Disability Evaluation Scale, KIT-P :
6 Korean Institute for Research in the Behavior Science, Intelligence Test, and Primary. KPI-C : Korean Personality Inventory for Children, PEP : pre-ejection period, PIR : poverty-to-income ratio. PPVT-R : Peabody Picture
7 Vocabulary Test-Revised, SCWT : Stroop color and Word Test, TIQ : Total 1Q, WISC-II : Wechsler Intelligence Scale for Children-II. WISC-IV : Wechsler Intelligence Scales for Children- Fourth Edition, WJTA-II : Woodcock Johnson—
8 I Tests of Achievement
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S == [ — 7/, =
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I EIEE FEEE
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H (Y7 h:3-10 | 57 AhARK A FELOMR. B M AROMmAEE ger et
1i—tv =210 (RETH) o 10, Fih. REL ZEQE al.
YRR HOME 2 7. #t& TIBIE. BEF 1990
k) BEfR. ANFE msREE z (ZH
fEDE N IZREE 212)
X IR AR (B
EOBUVWETIE )
HRMERAS LD
BRULKRTR
AT7AEA S
43 Project Viva XE — 949 1999- — FRIBk : — — — — RiE — — FELOMR, B BIRE O Perkin
42 Y75 (F1y 2002 1.22+0.59 H A BFA BOFH. HEy MEkehghiRE s et
a—tvy 32.4 %) (0.0-5.0) 3 H. RmE., i (F152.02 al.
W) XEH27.9 BrDITIRE. SR ueg/dl) ERE 2014
& BT BN, 3ERFH | DAV REHLER (B
DA LR (BRRDH) 238)
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2nd : 0.96 BiE. A&
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(CLS) Fimy hA 22.5+ 0.40 « (0.65 wmol/L) b R F R Mo sRREN S 2008
 FT 90. 0%, 1.5 mol/L) 6 mREF (Hol l ingshead peg/dL EMTE (B
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MIERE FEL XFEHOFRMm k. (rate ratio)
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o
45 Health KE — 272 2003~ — 0.7(1.4) (0.5-0.8) — — — HAERK | — Xcovariate BRminiRE Woods
39 Outcomes and [CA%S (18 mLL | 2006 %25th-75%i e S FELOMR. B EHAERAREIC et al.
Measures of A +) X916, 26 38 HOAE, HES BO/ME 2017
Environment T . IERIRIREE. & %50%C1 (-67. 6, (ZH
(HOME) Study 1) BE. BE, IR -22.2). 95%CI (- 240)
A, EBA. HERRKR 110, 21.7)
ENESH, HE
BOE#S = UHIE
. TR O BMI
46 Newborn *E — 321 2009- & : — — — H B HERER | — FELOMR, B BREDOEKM Nye et
35 Epigenetic (/== (18 LA 2011 0-0.217 0-1#% S BOER. N\E/R FERIREE (20. 62 al.
STudy (NEST) haS4 B L 1-2 &% BE. BEEH. we/dl) &HAER | 2016
FM) 0.218-0.619 2-3 8% BE SRED. KREICEDREE (B
R PEYRRTO BMI. 4E4R 241)
0. 62-9. 37 R, RAERIE
A, HERK
XEH 1258
47 Newborn *E — 275 2009~ <30 &% — — — — HAERK | — FELOMR, B BRminiRE Luo et
40 Epigenetic (/=2 (18 B LL 2011 0. 345 S BHOEH, Rik EHERERED al.
STudy (NEST) hos4 +) (0.153-0. 811) . BE BE A& XA DN 2017
F M) 30-35 7% : . IR, &§ Motz (IR
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(0. 152-0. 726)
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48 — KE — 43,228 2003~ 2.1 (0-9.9) — — — HAERK | — FELOMR. MR BRmPRRE Zhu et
47 (=a— (F1y 2005 &, SGA. M. BHROEER. EHAERKEIC al.
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9 Longitudinal (FUR €3 0¥ 1992 (0.20-19. 14) 4.22 £3.12 8% : WISC- | TIQ: R FERDER. B & 10 DEEEIE A et al.
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5 26. 00 3.0-3.7 EERDA HAERARE, F& HEE~OEE (1
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mHH UfER. BE, 5T
50%) iReh oD BMI, $Rifs

#

124




1IF < TIEE FRIEE
A# < iR s sy TAMRE
oo | ak—rgs | o5 | wgE | oos | BEEN (ug/dD P zot PR | me | rapmx 10 SHET wR-oum | ORC
) ) BT [ A % (ug/dl) i %
18 — ‘L — 119 2001- — BT 1.30 2-3 7% : 2-3 % MIERE | 2-38%: 5-6 &% : FELOMA., B FELOMApER Huang
8 (&) (5 2002 [€:il:ED) (0. 26- 2.48(0.5-8.4) 5-6 &% RstkEE | BSID- VIQ: 103.7£13.2 FomHshiRE. BELIQICED | et al
29.2 (fol low 2.21 2.92) 5-6 % : 8-9 % I (MDI (73-140) Fih. BEEH. BaE 2012
(20-40) up 2003- 0.4-7.2) 2.49(1.1-4.8) PDI) PIQ : 106.9+14.1 IR DEE Bk, M (R
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45 (F+2 (F1y (0. 683- NBAS I HAEBKRE, 7X & motor system li et
) 22.9+ 22.08) B D (R A cluster al.
8.7 B . BHOF score (##EFEE) | 2013
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(2.5-530) 1 g ALTHE) 2004
(0.43+0. 36 JLPFZUIOUTIUR (W
(0.01-2.27) umol) 264)
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No. akR— 4 (552) HERE AH 5 BRI EF# (ug/d) Z Dt =E THREF R - R 5
8 — BE BHBERER | 32 — F1556. 2+ 2.9%x1.4 (0.8-10.3) ARtrarE eGFR BHEAL TS5 KRBT eGFRIETIC Lin et
(B4t) BE (EDTA ¥+ L—2 12.7 (30-80) 40.2+21.2 (MEFEI L7 FVREZE BE al.
3 VAERE I3 (1.7-78) g AUVWTHE) EDTA £ L—2 3 ViRMEEE | 2006
6%, 75t YLF7FZUOITI VR eGFR BT A% E (B
REE: 16 £) 265)
1 RIEEF DXL Table ORELEIZEEHEHA L <. Method FICHEB SN TWVIBEZEH LTV,
2 ALAD : &-aminolevulinic acid dehydratase . CKD-EPI : Chronic Kidney Disease Epidemiology Collaboration, eGFR : estimated glomerular filtration rate. MDRD : Modification of Diet in Renal Disease
3
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| 4 ®53-1 RAICKHRRECRICEZLOERDE~DOHE (NEF) FRAELLMT
IF< BiEE HEEE
_ E4 A# - SRR EE o - 2 L akza EJiche
No. afk— k4 (ot %) WNRE (S ER) TR (we/d) Z Ot & TR RHRET R - fER #
79 — XE — 6,016 — 2.99=+0. 09 — mE — TR, Fip. BMI, BE, 8. mAsRREEM (1.5 pe/dl) Scinic
(NHANES (7T ®e k) (0.7-52.9) BEE. MEFEILT7F=UXIT TEmENA v XL LR ariell
1988-1994) AT LIRE. BiEAESD KERNRZYIRTRVLRA o et
0.7-1.4 EVRE. AY YUY E DH al.
1.5-2.3 NALAD £ DESELIRE 2010
2.4-3.7 (B
3.8-52.9 198)
80 — KE 1R, RERERS 16, 222 — 1.75(0. 03) — mE — adjusted for : mrrgAERE 90%ileth LI EDA | Scinic
86 (NHANES (20 Bl k) (1999-2000 %) F@h. BN, BERF. POH. B (3.50-10.00 pg/dl) THRIME | ariell
1999-2006) 1.41(0.03) &, HEE, MEFEILT7F= NF XL ER oet
(2005-2006 %) V. ANYOLRIEF YL KERNZYIRTHVEA al.
BRE. AT Yy b mdAH BHEDH 2011
<1.00 FEOLRE (B
1.01-1.59 266)
1.60-2. 39
2.40-10
| 10%ile™ : <0.7
90%i le™ : 3.50-10. 00
ﬂ| — KE AL B 8,194 — REIEY (BERE) — mE — HR. Fih. AE/REE. ZF M EhREEREM (1.45 pg/dl Zota
84 (NHANES 1€ AL 2% (40-65 %) 1.69 (0.02) . SEIRIRER. BUME, BB, B DE) THSRHMEER DAy | et al.
1999-2008) EFIEAOFE A LR (B AL BETHEE) 2013
XT7ORE T4 v &R £1.05 IRMEEAME LR DA v Xti& (ZH
(AL) 1.06-1. 44 B ALEOD trend DABETH | 199
1.45-1.90 o7
WEimEBRSh 1.91-2. 69
>2.70
82 Baltimore XE TI2VARTAUVAN 964 2001-2002 3.5+2.3 BE:18.8+12.4 m/E - TR, Fis, BN, Ai&/Ri& MR SRR EE & INAEHA B UHRER Martin
88 Memory Study (A)y—35> 40% (50-70 #%) ue/s . HEREMHE. Na, KIE HiME ERICEEE et al.
FMARILFE RE. #ALRTFA—LXIER 2006
7) EVRTA VRE., BfF, BY (B
BiirE . BEFIRA 267)
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IF< TiEE REER
E# A% - mrheRiRE B - . L gran SR
No. afk—r4 (R) HERE (BMEER) RERH (we/d) Z Dt 2E TR ZHETF R - #
83 Normative XE Ao LERE (KB 47 1991-1994 & Ca fEElRZR : 6.6+ | IEF: mE — Xcovariate EHILSY LERSETHG Elmars
9 Aging (RYFa— HRE8 : 800 mg/BHk (15 42 (21-80) 4.0 1K Ca BENE R : Fih. KEOEMEDBREE. RUBHHRELSNEDA afawy
Study (NAS) v YRR 6. SEIEE - 800 %) B Ca {EHUER : 6.6+ 22.4+13.1 ug/g BUERE. BMI, F kYo LIEER y XtEAMEMIZ LS et al.
k) mg/BLAE)D 2 B 4.6 = Ca fEENEH 2. ®NE 2006
20.6+10.3 ug/e (1
X B 268)
BREF -
{E Ca {EECEEE
33.0+19.4 pg/e
& Ca {EEUEEE :
30.1+16.6 pg/s
84 Normative KE B 593 1991-1997 6.12+4.03 & mE — Fif, R, AE, DAY & IS & R AR EE B N TR E &0 Perlst
99 Aging (RYFa— (21-80 %) (<1-35) -3-11 BE. RE. ¥RE. REOE & BEE (trend DA) ein et
Study (NAS) v YIMARR 12-16 MEDRERE, BHE, 8E, = AR EhiREE & AR HA M E (2 BY al.
k) 2.3+0.8 17-21 BEEOmMEHR T ILa—RBE, b4 2007
3.9+0.3 22-29 HDL/#8a LR FB—)Ltt (M0 AR ERIREE (X5 T DREE (L (M
5.4+0.5 30-126 pg/s L) 269)
7.4%0.6
12.4+4.4
85 First Hh+4 hFZFDEERKE 1,429 (2011- — BEH L DHIER UR#EHA M — — EHER GAEFRETHRL | Juric
k] Nations (Fra9y#) 2012) = :0.210.024 F-BY) ZERLTVWSEER et al.
food, une/ke/d RO UINFERME £ F D MOE A 2018
| | nutrition 95%ile": 1.6 EM 1= (B

and ug/kg/d 270)

environment ERERPORIRE. 24 B

study B LERICKSERSE.

(FNFNES) FFQ. gk TF—4h S ERiERE
ZEVFALAYIAL—Y
avITKYEELTLD
ANSTHARUVLHADEFEE
HEh o1z

86 cross— ANLF— FHBRFA LOHERIC | 728 Basel ine 1.7-72.5 — mE — Xcontrol led for mepfpiREEMEIC—E LT Staess
92 sectional FoTHEEIN Mg E (20-82 &%) 1985-1989 (0.08-3.50 gmol/L) MR, FEBS. BMI. BEX(LEGE BE:EA L en et

CadmiBel EFFMBDOER Fol low-up 3% 1o I TE (34 . HREH. EBTOELC al.

(Cadmium in 1991-1995 Baseline : 8.7 KOREREE =. HRER. AROEE, ¥ 1996

Belgium) Follow-up : 2.9 24 BEREERE DR FEEH, FOBITE, K (ZH

Study —B2Yim?2 VEVEREER . AT Uy 200)

| AT DOFETIT k. AEYOEVRE, L&

PheeCad Basel ine f= W LRE. 24 BRRGB S

(Public B 11.4 UDLRIEH Y D LEEE, v-

Health and (5.6-28.8) TLEINESURTz5—F

Environmenta Z% 6.6 EHE

| Exposure (3.3-14.5)

to Cadmium)

Fol low-up
BT7.73.7-20.1)
it 4.8(1.7-11.8)
X5th-05%i leth
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_ E# A% - mrheRiRE B - . L gran SR
No. afk—r4 (R) HERE (BMEER) RERH (we/d) Z Dt 2E TR ZHETF R - #
87 | Kungsholmen A I—F — 762 1994-1996 3.7+2.3 — mE — - MR E & MF ICBAEL L Nordbe
89 project (R bk (15 Lk (0.2-29.2) MERANHEE (MMSE) HLEAE L= rg et
VL) (F14 88.4 %)) (0.18%0. 11 HIEEEL L al.
(0.01-1.41) pmol/L) 2000
(B
201)
88 Electric a4 — 924 2009 5.45(1.23-24.63) — mE — mELL AR E (6. 48~24. 63 Siriva
87 Generating (14 42. 55+ XOST EEFRDEWNIL DA pg/dl) EARFEHAME LS IR | rasai
Authority of 3.15 %) 1.23-3.47 v XL DB ICIETESH Y & et al.
Tailand 3.48-4.55 YRR M E £ FEBEEL: L 2013
(EGAT) Study 4.56-6. 47 XOST B FEDEWNICK D (B
6.48-24. 63 BEELHRE 271)
I KA FDX(E Table DREGEICEEA L < . Method HIZEEH ShTWV-ERB2EH LTS,
2
" = —_ S == [ — > 1/, =
| 3 F&53-2 BN (Ewm) ITHFTEMECEICLDDOERME~ADEE (MF) ZRAEL-HMR
1IF < TIEE
] mrheRiRE .
E4 A# = F I o SR R B 2= = SRX
No. ak— k4 (352 RRE (5 MBS E) TR _ (ug/d) _ (ue/d) Z0it THEEAF HER - fEE #
GIES] [ A %
Q| — XKE BR13% 1,627 1995- — BE 2.3 — — XCharacteristic MmeshEE L mMELESR | Rothen
98 (B € LRTH) 97. 1% 5 T o aigi M (15-43 &%) 1998 (+0. 04/~ BMI. fFi#h., 3—E—1EE ICEE (BBRDOHA) berg
5) 0.04) B, Y TUALLOE et al.
0.9-6.2) A, tE20X LR 1999
K5th- (ZH
95%i leth 272)
FEBR: 1.9
(+0. 06/~
0.04)
90 — KE FIVARTAVAAN 705 — 1.22+0.04 1.08=+0. 05 1.10+0. 03 — HEERE FEih. RIkME, iEIRFOH MAFENRE LRSI | Sowers
96 (Za—Yv—o— 42%. BA 1%, EX (12-34 %) 1.32+0.03 Lo LERE EICEE et al.
) IN= v 38% 2002
(B
273)
91 — KE — 159 1992- — 1.64 HER : 1.93 Xvariable mesrREEIEELS Harvi |
97 (RUDIAR=T M (18 Ll k) 1995 (0. 05-3. 95) (0. 55-4.70) A&, Fih. IEIRATD B0 mLLL. FEIRPD le et
Evvii—%) BUI. HEE. BIEEE. AEEM. OERES | al.
B HET)ICHEE 2005
(ZH
274)
92 Baltimore Tracking KE FTIVARTAVAN | 285 2004~ — AEEY — i, ATE. EREROIR | ERmASRERMD Wells
94 Health Related to (AY=3 2 FMAR 70.9% (E14 26 2005 0. 66 (95%C]I ADFRIE, HERSK. 5T (20.96 pg/dl) THE et al.
Environmental ILFET) (14-43) %) 0.61-0. 70) IR DEIE, WEIRATD ERICEE 2011
Exposures (THREE) BMI. &1 (B
Study <0. 46 202)
0. 47-0. 65
0. 66-0. 95
20. 96
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E4# A = T I P R R s L giza SR
afk— k4 (i) RERE (5 MBS E) TR _ (ug/d) _ (ue/dl) Z0tt RIREF HER - fEE #
GIES] A %
EDEN (Etude des PA S — 2003- PIH 8 : — — BEOFEH,. hh KD MmAsRREREM (2.30 | Yazbec
Déterminants pré et RoFT, oo (FE1929.3+4.9 2005 2.2+1.4 L, RUAURIEELVE ng/dl) TPIHBE®D k et
post natals du -) (18-45 &%) ) 0.2-8.5) BE. ANy b, HE Ay Xt ER al.
développement et de la EWMERH : B4, BMI. SEIRHERRSE. 2009
santé de |~ Enfant) 1.9+1.2 BEEH. HaRFnn (ZH
mother-child cohort 0.2-6.9) G, FEfEsh, sFRPOE 203)
study (24-28 38) &
<1.20
1.20-1.70
1.71-2.30
>2.30
1 THEEF DXL Table OEGEICETHAE <. Method ZITEH SN TV BB ZEHL TV,
2 PIH : pregnancy-induced hypertension
3
s —_ S == — ~ 1’ =
4 533 BAIZBETLRIELFBICLDIDNERANDEE (ZDM) #HELEHMR
IF< TiEE
_ A iR B - . L gran SR
ak— k4 (R) WNEE (SIEER) (ue/d) Z Dt 2E TR THEF R - #
— XE — 2,125 — REBIREE ABI SR, Fih. NE. ZEE. P griREEE N (0. 14 Navas—
(NHANES (40 B LA L) 0.10 (0.07-0.14) gmol/L BMI, #%E. BlE. #RK. = umol/L(>2.9 pg/dl) ) THAY Acien
1999-2000) X25th-75%i leth I LATFA—)LMSE. eGFR, C- BREENOA v XL LR et al.
reactive protein BiE mFaF=—>, meh KR 2004
<0.07 SOLRETHET S LHEN (B
0.07-0.10 HohEHEotz 2175)
0.10-0. 14
20.14 pmol/L
— FKE — 1,857 — FRAOENERE - S — Xpotential confounder RAPESEBEEMTHRMEDA Mendy
(NHANES (20 LA L) 0.59 ug/g creatinine MR, Fkh, N/ RiktE, 85 | XLER et al.
2007-2008) (95%CI : 0.57-0. 61) B, BEmFaF=—>. BH 2012
5. KE. aEE (B
276)
— XE — 18, 602 1.73 (0.02) — CVD FET=% — MR, NTE/RiRtE, BUE, 8 IAFSNREA 10 FEEMB-YdD | Aoki
(NHANES (40 LI k) ([ FHE (FEER B, MiEsk, mdh FIDL, CVDBEEQ#Ex ) R (F 1. 44 et al.
1999-2010) ) & c REME /80, mEH (95%CI : 1.05-1.98) ThHo1= 2016
AP PN (B
204)
— *E — 16, 028 1.62 — CVD ZET=% — Fhp, MR NI/ RiktE, 2 e gnRREE 26 X—t > Z A )LfE | Wang
(NHANES (40 LI k) (P EEE 1. 10-2. 49) WE, INHEHAME ., REEFIOERA DEELHE L Tl EnRE 75 /8 et al.
1999-2012) DEEHE. Lo LRXTEA—)L, HIL — B A IWEDEFHD CVD FET 2019b
ILRTA—)L. #ERFE. BMI DN — FEIE 1.45 (95%CI : (M
1.21-1.74) THo1: 205)
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_ E# A# m iR e - = L gtza SR
No. akR— 4 (i %) WNEE (B MESEEE) RERH (ug/dL) Z Dt % TAME THREF R - #
98 Malmo Diet AYI—TY — 4,172 — 2.5 (0.15-25.8) — BHROT TAO—LME | — BUE. RREEH., mmE. MR, & EHRDOTS—Y DEREDE Harari
and Cancer (RILA) (567+5.9 i%) BREE{LIE DA RE B, oL XFO—)L/HL 3L A LR (2xfRELARE et al.
Study (MDCS— 01:1.5 (0.15-1.85) ATA—LE, c RIS VX ZHTOH. BHERUVEBARITR 2019
CC) 02:2.2 (1.85-2.47) D REFUMA AETBE HTIFBEEL L) (ZH
03:2.9 (2.47-3.30) v M, BERE., BKES 206)
04:4.6 (3.30-25.8)
99 — BE — 5, 361 — Hif:2.81+0.32 — BEAR DS 7332 | BMI, #i%RERA. LDLaLRTH MmrpghREREM (2. 130 «g/dl) Cho et
99 (KNHANES (B 2,574, & 2.04+0.02 ALYR | —L T 10 FLURNDEENAR DR B FIE al.
2008-2010) 4 2, 787) JA3A7 DAy XLEER 2015
(20-79 %) Bt (BHEDH) (B
(BiEFY 0.711-2.129 217)
39.3+0.3 % 2.130-2. 700
it 2.701-3.517
40.9+0. 3 %) 3.519-26. 507
i
0.421-1. 488
1.489-1. 946
1.947-2.507
2.508-9. 586
10 — BE — 331 — 2.34+0.86 (1.39-3.45) — D INE BEmRIEREE — RE#EgL MR ERRAE & IDHEEI/ S A — Jhun
Von) (F1537.9x£17.3 X%10£h-90%i leth XIMAEB/NT A -8 % SICADEE (BEEHFTDH) et al.
&) BIE XEERMTICEADRIMA L 2005
(B
278)
1 RIEEF DXL Table ORELEIZFEH#HA L <. Method FICHEB SN TIWVIBEZEHLTL S,
2 ABI : ankle-brachial blood pressure index, ALAD : §-aminolevulinic acid dehydratase
3
> — o —F— — 7 -
4 F5 BAIZBITANRELBIZ L A2BBRAANDEELZFHE LI-MR
I EIEE HEEE
ak— b E4# 3 T_ k - iR BERE ™ TRAMERERG = + N SR
No. 2 (15 2) WHRE AH (gg&ﬁnzg) FRIMEF 5 (ug/dL) Z Dt Fi -2 B 10 THREF R - R #
101 XE — 4,937 (1988- 20-59 &% 3.30 — 20-59 &% HIEITEY Simple reaction HRl. Fiv. BEEH. M ERiREE & tiE Krieg
i (NHANESII) 1994) (0.7-41.8) time, A, N8/ R, & TEHTR MERIC et al.
Symbol-digit B, TRAMEEBE. BHEZ L 2005
substitution, computer or video game | unadjust Tl& (ZH
Serial digit familiarity, survey Symbol-digit 279)
learning phase substitution,
Serial digit
learning IZ# &
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20-59 7% : 60 MLl L (0.7-39.8) 60 7% LA 20-59 &% : NES2 DIRA. A&/ RiEME. NI+ —TRH 2010
2,093 20-59 7% : = 60 & LLL : word TALERE. EFLT: (B
60 MLl L : 2.85+0.16 recall test. 20-59 % : F#E. T—L (E2 22 D2EK 222)
1,799 0.7-28.1) story recall BER. 3 BERAATE TOAR DBEFEDEN ("
60 AL - test bi] [Z& > THRENE )
4.02+0.08 60 LA L : s Eotz)
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BOEWNTTA b+
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A M ERREIC
LBEBEFHON
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60 Ll L TIEWLT
hoEgtH#bN
T otz
10: — KE — 1,987 — 20-39 &% 1.61+1.72 — — 3 D¥F., /A= DSM-1V Fi, MR AfE/Rik MR ERiR S Boucha
63 (NHANES (0.3-37.3) vOBE. £ . HEE. PIR (22.11 peg/dl) T rd et
1999-2004) BHTrRESR S3D¥F. N=wY al.
0.2-0.7 EEOA v Xt L 2009
0.71-1.0 5 (M
1.01-1.4 LRUETREZTD 280)
1.41-2.1 F v XLtIFHET
22.11 [Ehh ot
10 — *E — 3,698 — IEFH BT (HEE) — MEFY | BEHHEE MEBEORE i, M. ATE/RiE mAsRREEMT Choi
69 (NHANES 42.06+0. 28 % 1.54(0. 20-54. 00) 42.06+ . HEE. B, Ex HEHETOL v X et al.
1999-2004) (20-69 #%) 0.28 % HEMEROFE, B2 Lt E S (trend D& 2012
0.20-0. 80 (20-69 1@, SME. ¥ERMFE. o B (M
0.90-1. 30 ) hhRSOLERE 207)
1.40-1.80 BEMEOES. 18
1.90-2.70 ERUSHROES
2.80-54. 00 DIEETHET
bEEBEHON
T ote
10: — KE — 2,535 — 12-19 5% S 1.08 — 12-19 5% il MBEREABRE Fin, M. AT, MR EREM (22 | Shargo
62 (NHANES (95%CI : 1.00- PIR. EDORELIEDRE pneg/dl) THEAET rodsky
2005-2008) 1.17) B. BEIECE. BE DAy AL +F et al.
i 0.75 2011
(95%CI : 0. 71~ (M
0. 80) 208)
<1
1-1.99
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ak— b E4# 4 3 7':_ k - iR BERE = TRAMERERF . o SR
No. % shm) | R AH i PRI (ng/dD) ot i B pILE 10 LT R - t
10 Normative | *XE Bt 466 1963 T4 67.4+6.6 4 (3-7) B’E: 1993 & bt 1 MMSE Fih, BIE. ZEFEH. REFDRIRER Weissk
H Aging (RYFa BHRRIRE % %25th-75%i leth 19(12-26) peg/g | M OFE E., TR EMEER. T MMSE X3 7 D opf et
Study —tvIyM BIE REF : AVEL—4#BER, KiE | ETF al.
(NAS) KRR bY) 1991-2002 23(15-35) ug/g NE—FEMNESH (M EARE & DB 2004
| X25th-T5%i leth ElEAL) (M
281)
10 Normative | KE — ALAD 1-1 %+ 1961-1970 1961 4F LB - ALAD 1-1 v 1) ALAD 1-1 v 1) 49 L bt 1 CERAD, NES2. ALAD SE{RFE. 5. RANBMHD ALAD 1- | Rajan
80 Aging (RYFa U7 (1993~ 21-80 &% 7 7 £ WAIS-R HE, BEER, BLE. 2/2-2%%YTDA | et al
Study —t vV 818 2001) 5.3+2.9 BE 219+ KENE—SEBENESID | ORBHINRERE 2008
(NAS) RR k) ALAD 1-2/2-2 $R1 1988 £ 5 ALAD 1-2/2-2 F % 13.8 ne/e mc (M
E XA BAta )7 BEF . 29.3+ Constructional 282)
164 4.8%+2.1 19.1 ug/e Praxis (number
correct) D/N T A
ALAD 1-2/2-2 % —<YURETF
Y7
BE 212+
11.6 pe/e
BEB . 27.9+
17.3 pe/s
10 Normative | KE BEREA 600 1963 14 66.7+7.0 5.8+3.6(3.9-7.0) BE Ty QT/JT RARA. — Fir. BEE. BE., B & R HERT E Eum et
68 Aging (RYFa X B (1989~ =4 X25th-75%i leth 21.6+£12.0 66. 7+ QRS &, QT/JT BMI. 7LD = UEA%M 023 weg/e) & QT al.
Study —t vV 496 1996) (13.5-27) 1 g/s 1.08% FRER. © BHIVD DL, FERIE. FEIR@ B UF QRS 12D 2011
(NAS) KRR bY) (fol low up) <4 BEg ERNCEEE DERREMR. 0T H HEhnI<BaE. QT FE (B
follow up 4-6 30.3+17.17 (IVeD) . & REREDERADEE RERDA v Xt 283)
HRTY >6 (18-37) wue/s ERERE 7
| 814 X25th-75%i leth (AVCD), F KMARRERD
iR BREFRIRHEEHE
BE I3B8E 7 L (There
<16 was no
16.0-23 association with
>23 ueg/g patella or blood
BREE lead. )
<22 JT k@, JT REFREE
22-33 &. IVCD, AVCD,
>33 ue/e Arrhythmia 1Z(ZB8
ErL
10 Normative | K& — M 1963 146777+ — BE 2162+ Fiy bt T MMSE. FEih, BE, ZEEH. BRABHEORER Farooq
83 Aging (¥HFa (1991~ 6.82 &% 13.33 ne/g 67.77+ NES2. /] hERREEMNT ui et
Study —t vy 2011) BES :30.64x | 6.82% CERAD, MMSE R 2 7 DIET al.
(NAS) KRR bY) 19.44 pg/g WAIS-R 2017
(B
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No. P (i) HERE A# (Eﬂ&ﬁugg) B IF (ug/d) Z0tt o = P 10 RHRET HER - fEER &
11 Boston KE BA 43 1979-1981 6,12,18,24.57 | 6 /™A :8.0+5.3 B4 : 6.5+ 29.0 =+ 10 WASI 4% 1177 Xcovariate 6MA. 4. 10 Mazumd
12 prospecti (ZRHFa REEE (2009) MA. 10 12/, A :10.0+6.7 5.3 0.5 +15.3 HARARE, 43, A, &, 2FHOMme ar et
ve study —t vy S 24 A :7.7x4.0 (28-30) 108%:117.7 HAEIER., REE 5 XIE SRIREERHAD IQ al.
KRR LY) 81. 4% 4% :6.7£3.6 % +15.2 SEEROME DERERE, BLIE, {ETIZR:E 2011
BHROX 104 :3.0+2.7 295%: 49122 | BB, BEO 10, KBE. | CRABOHEROH (B
FEERE PEORHEARE . SEIRAKAE, SER | ABED) 213)
60. 0% P OEE R (S ERE (B
BHO 10 )
122.8+
19.3
10 Nurses’ KRE HHEH 587 1976 14 61(47-74) 2.9+1.9 BE - 14 61 RENHEEE TICS, EBMT — Fiy SRRERER. T BB o R iR A I Weuve
el Health (RYFa (1995- % 10.5+9.7 pg/g (47-74) R MEHER) . HEE. TERMBEET R b et al.
Study vy 2005) BRESF - % ROBEE. KB, &2 DINTF—T VR 2009
(NHS) M. KRR b 12.6+11.6 &, 5REH. 7REY BT (ZH
v, A kA ue/e VIRRA. 417707y | XBEBRUMLG 285)
EUR %] BA. EA3IVEYTY MRELOBEE
) A MEEL, ARDE HETIE M1
|, FRZRORILE VA
RA. ¥72X4F4 X2
7 (S8, BHTAE)
11 Nurses’ KE EiEAm 617 1976 F1960.9+6.0 — & :10.3+£9.5 | Fiy 15 DfEIK. Depressive — BRMBERNEER. T | full sample TIXB | Eum et
67 Health (RYFa Xt (2001~ [ ue/e 60.9+ BEET R symptoms : 2 FEMEER, BEE. EiL al.
Study —t v 2004) (46-74 %) BEF 125+ 6.0 %% EE MHI-5 KOBEE. 8E. 2004 RIVE U FEHE 2012
(NHS) RR L) 1.2 ne/e (46-74 subscale. FDT=1E ZFE4E (pack- HRT) 221+ TLVS (R
%) Anxiety year), TR NEEED LT TILER FH 286)
Eg: symptoms : TEKRE REEEMO11.5
<1.0 phobic anxiety 1 g/g) THRAREM
7.0-11.5 scale of the TREEDF v X
211.5 ug/g CCI LEF. D70
BRER - 1e/g KL T MHI-5
<8.5 A7 DET
8.5-14.5 BREF RIRHEEHE
214.5 pg/g CIFEER L
111 Cincinnat XKE BH0 10 157 1979-1984 HEMND 5 D 1% :10.6+5.4 — Ty Pa=k:1 — FSIQ : 86.7 HAERAE. imaging 86 | HOHO MR Brubak
81 i Lead (A nNA F 75.3%8.7 mHFET 3 MA (3.1-35) 20.8+ +11.9 ELHRADKRBEE er et
Study W r (55-100) e 2/ :17.2+8.5 0.97% (50-116) SERDICEE al.
(CLS) T4) Smh D 6.5mE (5. 7-49. 3) (19.7- X7 B (BHD 5~6 mhF 2010
7IUA T6MAZE 3% 16.3x7.7 24.3 %) DmPRREED (B
RTAY (4. 3-50. 3) BEEMERE) 287)
hA 45% : 14+6.8
BEE (3.1-45.2)
5% :11.8+5.9
(3.3-38.3)
67 :9.6+5.2
(2.4-32.7)
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No. z (i) HERE A# (gg&ﬁugg) B IF (ug/dL) Z0tt FE = SRR 10 RHRET HER - fEER #
11 Cincinnat KE 7I2YUA 159 1980-1985 HEMS 5 HD 13.3%6.1 — Ty RRIEEME | — FSIQ : 86.8 7TREED FSIQ  imaging &£ | A HDMmAPERR Ceci l
82 i lead | (AnNAA | T AV hoOET I A (4.65-37.2) 20.8+ RE +11.9 th ELRADKRE et al.
Study Moo | AAB% Ze. 0.91 &% W7EFNL (50-116) JER%. /MBFER. 2011
(CLS) T4) AHEE 5mMD 6.5 mE (19.7- VYA E X7 B BEEEHEEFTO (B
TEMATE 22.9 &%) B, O9L7TF N-7EFILT R 288)
. 9LVT7F AT M=
VYU A FORDICHEE
J Y b=
B
2 UB-Y
LA IVRE
)
11 — KE — 530 (1990) F4970.5+4.4 4.8+0.4(1-21) — 65-87 &% SRANtRE Cognitive — Cognitive tests : mesRiRE O7 Muldoo
66 RILFE Xt =4 tests : Fih, HEFR. RE. &K | pe/d) & n et
7. E/D (65-87 %) <4 MMSE. B Trailmarking B, al.
HeSH 4-7 Trailmarking Sensonmotor tests : Digit Symbol. 1996
1) YI(E/ VAESH B. Digit Fh. PERAEXLRIEI R Reaction Time 72X (M
) Symbol | DEEERE rDIRTH—T 289)
Y8 (RILFET) Incidental Z{ETF. Reaction
Memory Time ¥EhNIZREE
Sensonmotor (P<0.03) .
tests : Trailmarking B,
Grooved Digit Symbol.
Pegboard. Reaction Time M/%
Reaction Time TA—IRET
NF v XL ER
(Monongahe | a
Val ley #higi ) #)
Incidental
Memory. Grooved
Pegboard IXBEE %
L
11 — KE ALS 2& BEM (1993- 30-80 &% <1-2 BE — ALS — —_ TR, Fis, B, M shiREEM O3 Kame |
64 (Za—o # 109 1996) —4 =1-1 BEE. FEEEEHE pg/dl) T ALS A et al.
Vi pokict: poiich 5-14 8-14 v AL ER 2002
K) 256 15-61 ue/e (M
BRER - 290)
-4-9
10-20
21-107 pg/g
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ak—+hk E4# ; 3 7':_ k - SRR BERE o TR REERIE . " SR
te. % shm) | R AH i PRI (ng/dD) ot i B pILE 10 LT R - t
11 Baltimore XE FIUh 985 — Ty 3.46£2.23 B& 1872+ Ty REntEE Language. — TR, i, B BB & & iR E SN Shih
16 Memory (A== 2T A 59.39+5.96 11.24 ug/e 59.39+ Processing #. presence of APOE- TERMBET R et al.
Study > RARIL AN (50-70) &% 5.96 speed. €4 allele, MmeghE DIKTA—I VR 2006
FET) 40. 1% (50-70) Eye-hand E. HEEHR &ETF (BB
® coordination, KBBEERENE/ 291)
Executive R THET S
functioning. ERENBEE I
Verbal memory (M0 ERiREE & DS
and learning, ElEA L)
Visual memory.
Visuoconstructi
on
11 — KE Kamel & 110 1993-1996 — BER 5.2+0.4 BE - — ALS — — R, Fkh, BEDOBE BHRE L ALS Kame |
79 (Za—a (2002) > (-2003) STHBEE : 3.4+0.4 BEE B BEOEFHMEIC et al.
visy BERE 14.9+1.6 BOME (&S | 2008
K) fol low up SHEREE RETEE) (B
11.1£1.6 pg/e XMnhENiRE & D 292)
BREF - BEE I LLERAOTE LN
BEE I0k:E
20.3+2.1
16.7+£2.0 ug/e
11 — KE — 800 (2007) F1530.0£6.7 RfiE : 4.6-19.3 — F ) 1Q WAIS-IV FSI1Q:100.1 Fih, MR, RigtE. BiE | mPRiRE 20 Kaufma
) 8 a7k — % control (20-44) % 30.0 =+ +15.0 biikc pe/dl i 4 net
~) sumple 6.7 ne/dl (TEALT al.
1995 & (20-44) 103.8 R > N 2014
% (B
293)
11 Veterans KE ALS B2& BEH 2003-2007 BEH BEH 2 MH — — ALS — — -3 ) mAERRE Tunit Fang
n with ALS # 200 2007-2008 F1563.3 (0.72-7.58) T ALS DAy et al.
and Lead pogiizkid pogiizk (34-83) i% KR 1.76 LR 2010
Exposure 229 poiick: (0. 32-6.90) (1
(VALE) BA T4 63.4 294)
(34-84) %
11 — 1327 ALS 2& BEM 2013-2015 ALS % : BER 2,465 — — ALS — —_ R#EEL SRIREEIEINT ALS Oggian
72 (FyHvy) B 34 T 62+10 % s 2.075 DAY RLER o et
SRR poiich poiich: al.
30 FEH# 6511 5% 2018
¥Bocca et al. (B
2015 kY 295)
12 — (%=1 REEMIR BER 105 2003-2004 BEHRFEY BEH — — AREEMEIRE — — Xadjusted for : meghREEMT Dogu
74 (AR 4 HEE KHEEEE : 105 52.9+18.6 &% 3.2+1.9(0.8-9.4) Fih, M. BEEH. KEMRBOA v et al.
V) pag:ick:d SRS . Ty SHERE BYE TR/ —LERD | XELEF 2007
50. 7+13. 7% 1.6+0.8(0.7-8.0) HiE (M
296)
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121 Dunedin —a—o— 564 1972-1973 1% 10.99=+4. 63 45 &% RBHE. B WAIS-IV 101. 00+ #Rl. SR 0. H4 mrERiREE 5 Reuben
Study UK (2019) (4-31) 5. BHE. B 14.80 HnHRZFOMEL, R peg/dl M &I et al.
(F=—7F FHiEtbE, i B BERE. BmE REBEXREEOR 2020
V) FEEEY v (45 B L. BREAEOR (B
v 10 b BAMEERD 297)
(MRI & A ETF. RFEHOE
5 % B fR I . RUIQDET
ik i) LHEE
12 — IS5 — 125 — 44 66.0+8.0 2.1+0.970 B3] ¥R ERED CST — Xcovar iate MDA TITEESR Souza—
ol (ke (50-82) i% (0. 626-6. 135) 66. 0+ FHh. M. IRA. HEF BEEN~DFEET Talari
o) 8.0 FEH. ANETBEY, G | #ohigh otz co et
(50-82) AR, #3IE HDL X (E XARIVLED al.
3 DL aLRFE—LE HIEETIIRE 2017a
E.AYRIYv bk E HKHbhtz (ZH
BIUYTYAU R, 298)
BMI. #75 DfEK
12 — EE — 6, 409 — 20tk B 20 ML BENtRE MEBEARE — Fiin, B, HEE. & mehniRE (5 Kang
85 (KNHANES (F19 47.1+0.3 <25%ileth : 1.56=% L 1E. BB, EH). R % >2.22 et al.
2010-2013) %) 0.01 (1 & BIE, BEEFECA pe/dl, %f4>3.03 2018
| 25"—<50%i | eth : 471+ (B, EOTE, # ug/dl) EEEHIE (B
2.22+0.01 0.3 &%) 28) T (high 299)
| 50°-<75%i | eth : frequency M) @
2.82+0.01 Ay XLtEF
| >75%i leth : 4. 22+ low frequency M7
0.08 Y XLIEHEETIE
otz
=k
| <25%ileth: 1.12+
0.01
| 25-<50%i leth :
1.61£0.01
| 50°-<75%i | eth :
2.11%0.01
| 275%i leth : 3.03%
0.03
XBUEFIMETFY
1 ZHEF DXL Table DEGEICETHAE <. Nethod ZICEBEN TV BB ZREHL TV,
2 ALAD : S-aminolevulinic acid dehydratase . ALS : Amyotrophic Lateral Sclerosis. CCI : Crown-Crisp Index. CST : Counting Span Test. EBMT : East Boston Memory Test. MHI-5: Mental Health Index 5-item. MMSE : Mini-Mental State
3 Examination, NES2 : Neurobehavioral Evaluation System, TICS : Telephone Interview for Cognitive Status, WAIS-IV : Wechsler Adult Intelligence Scale Fourth Edition, WAIS-R : Wechsler Adult Intelligence Scale-Revised, WASI :
4 Wechsler Abbreviated Scale of Intelligence
5
6
7
8
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No. ak— 4 (et %) RERE A% FAsR A B IF (gg/d) FRAEFH j-Z THRETF R - fER ﬁk
(BEBD e
% — XE - 705 (1988~ 6-11 7% 2.5(0.07-29. 4) 6-11 % ETERILEA > Fis. AFE/Rf&. BMI, PIR. &M ISR (25 ue/dl) THEFEARIL Gollen
(NHANES &R 1994) EEY B, &R | B EVAVEEVBOAY bATERBD | berg
m) <1 RILE > (LH) 7+ ZHET et al.
1-4.9 (BRA Cd REDEM, HRZ THEE) 2010
25 LH (F58 L (ZH
300)
% Russian av7y — 481 2003-2005 T8.4+0.5 (8-9) % 3 8-12 % FERDW, LR HAERKE, h0)—ERE. HOY Mnrp$hiRAE<S pe/dl LEEBL T25 Willia
Children’ s (FrX XBR (-2008) (5 pe/dl LAL 28%, 1 DY A XERR, —I=xtd BHEMA. 2 VRV BEOEIA. ug/dl THREEDEN (W\HF— FEHE ms et
Study IJRX neg/dl LLE 3%) EEDORE &, BN, SEIR#IRT. IRA. HOHK Y al.
2) BE. BIRFOKE XIEEOREE BN RUSROARTE 2010
<5 ErHbNELE ST (B
>5 301)
12 — EE — 210 2014-2016 FEH11.4HA 0.83 FEy11.4 1A HAEROARERM HAERAKE, HRAOZHHE IR | DPREELAEENE, EEEEOMH Choi
(Vo) 8.7-22.0 ™ A) 0.12-1.82) (8.7-22.0 A A) 2. B, RIY HfE. HAEIE. BROFER, RO | & et al.
%10th-90%i leth . Rz BIELXBDERNEE, BELAL, | BIAYPEHSRS. RBEOENEZENH 2017b
Bl HERZE). BiKE Y. HRZOIBOMPERENE, (B
1= 302)
4 MC : McCarthy General Cognitive Index, SB: Stanford-Binet Intelligence Scale, W-II : Wechsler Intelligence Scale for Children-Version II. WR: Wechsler Intelligence Scale for Children-Revised. WP : Wechsler Preschool and Primary
5 Scales of Intelligence Full Scale IQ. WP-R : Wechsler Preschool and Primary Scales of Intelligence Full Scale I1Q- Revised
6
s - s S == [ — A = =
7 56 RMAICETEMIEIKBICELEEZREL-ME (ZDMDRR)
IF< TiEE FEER
ak— b
12y \ il
O, ah— b Wil seE At MiEY | mapmmees e zot we SHET w2 - 5 Bmx
)
% — XE BARRE L% B SABA#E - 638 — 45-55 &% BEITY (BERE) — B#E Fih, NE/ REME. RL MmASREEM 1.0 u Mendol
(NHANES ;3 ARHY 1,144 BSARARR : 1.71 (0.04) EURRREOER. &2 g/dL LlE) TEARZEDOA aet
1999-2010) ABOH DKM AfHY :1.23 (0.02) E, ARE v AL ES al.
2013
D-1.0 (B
0-1.4 209)
4-2.1
1-22. 4
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O, ah— b Wvisll seE At MEEY | mapmmees e zot we SHET w2 - 5 Bax
)
% — KE — 6,153 — 40-85 % 0.18~26. 80 — AR WAl &, OEILTF mAsRiREREM (1. 21 Krishn
(NHANES (0.009-1.294 pmol/L) = PRE& M E ZVURE. AFE. BEOZR we/dl) THEE. KB an et
2005-2008) S FEEEE - 2.64(95%C! : JEKR. SIE. ¥ERIA. FEDA v AL ER al.
FEREE  62.49 % 2.33-2.95) IRA. BMI. HBERE. FIR 2012
JEfEEEE : 56. 65 % (0. 128 (95%C1 : 0. 113- FloER (B
0.142) pmol/L) 303)
JEEAEE : 1. 95 (95%CI :
1.88-2.03)
(0. 094 (95%C1:0.091—
0.098) wmol/L)
0.18-1.20
1.21-1.76
1.77-2.59
2.60-26. 80
% — XKE — 4,652 — 20 mLl Lt 1.52+1.20 — FRERARILE Y Fin, MR, ATE/ Rk M ShiRE & FIRRRARILE Mendy
(NHANES (F1t9 5118 %) (0.18-33.12) (TSH. #a T3, zh T, BYE PGB, VLT TF D (#TIDH) DFIZEE et al.
2007-2008) T3. #2 T4, Mg T4) ZUBERPIF=UXIE et 2013
AIFK. HEKTFE., BMIL, (1
%3, PIR. BHE (KiR 304)
&, HH)
ﬁ — XE 1118 % Bt Bt . 727 — 20 Ll CDC ) URL MEB&F s h — FRRAILE Y X independent variable : MEPERRE & BRRAEIL Jain
(NHANES %tk : 552 TWBNT7IERT B E (TSH, FT3., TT3. . ATE/RiktE. & E(BHED T4 DOH) DR and
2011-2012) “Resource Not FT4, TT4, Tg) B, AVRKRE. HE DIZBEE Choi
Available” FE. BMI. {RiugToZERERS TSH. FT3. FT4, TT3. Tgl& 2015
. PIR, A LERE (0 B&EEAH D NEMN o T2 (1
e HY LY HER 210)
S Lo KR, MiESK -
#Eh - )
131 Normative Aging KE X B 517 1963 72.4+6.5 % 4.1£2.4 & :20.5+14.8 DNA A F)Lit 5. BMI. BMmEkE. %% BRAMORERPINRE Wright
Study (NAS) (KRR +2) (1991- g/g (LINE-1 XIZ Alu L + BE. BUE, moinRE & DNA A F LR A 1 B8 et al.
1999) 2.0 BEF 274 OrSUARKRYY) (BhEHfTDH) (LINE-1 &) 2010
>2.0-4.0 19.7 g/g (1
>4.0 305)
TE
13.0
>13.0-22
222 g/g
RER -
17.0
>17.0-29
>29 g/g
13 BioCycle Study KE FAZRT D&Mt 252 2005-2007 18-44 7% 0.87 — HHRILEY Fih, NE/RiktE, IiH MmASRE & MFRILE Y Jackso
(Za—3 (0. 68-1. 20) (FSH. Eo. LH, 7% HRIYLREE. kiR {& (FSH. Estradiol. LH. n et
—7 ) %25th-75%i | eth Z27AY). RREH BE Progesterone). BiZEH al.
IZBE&ER L 2011
(1
306)
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13 Johnston County XE TFIVHRT A Bt . 329 2003-2004 EITE Bt .22 BRI D /N1 4 | continuous age. BMI. A I A AR RE & BRA uNTX- I Nelson
Osteoarthritis (/—RA YAN: i 342 (fol low up E14 64.5+10.8 &% (0.5-25.1) I—h— . BE RU uCTX-T M (XtED | et al.
Project, Metals a3+ B4 37. 4% 2006-2008) otk - 1.9 (FRH uNTX-1 . uCTX- &) . ;% COMP oy i&hn (8 2011
Exposure Sub- PEPY SN i 35. 1% 14 62.4+9. 4 5% (0.5-25.4) I. HEDH) (M
study V) ;& COMP, C2C. CP 307)

E R RRRAER I, [C2G:CPI]tk.
IE - HA)
Bt 38.9%
i 32. 8%
g — KE IF<T|BGRRE | (E<CEH 145 — [F<ETR¥ - I£ < EwEE : 39(15-55) RIEFHRE Fl. AT, BE, 4F0 SBITELLBEBENTLEFE Pinker
PSS EE) K 84 F1932.9+8.6 &% REBE  2(K2-12) Ik EERBRTRE/NT A— ton et
SRR (1213 < SHEREE 4 (31 1ER) ISIFIFEAL al.
BIhTLVEWL FEi530.1+£9.3 7% 1998
BiEHBE) (B
308)
13 — Hhr+4 57. 14% (% AR 65 2004-2006 i 59+4 (50-67) % BTEY) HIZRERE BERPFIILTF =L Fis, MR, 9IRME mesREDIILFY—IL Ngueta
(Ev kY (2010) (HEER) WE v TLh, BUE. UXA DBANDEEEH SN et al.
F—) 2.41£0.15 (BNZEE). TSST R b o1z 2018
(0. 75-8. 50) LATFREBE) (1
211)
13 — "= K XEBH 313 2013-2014 F9 618 (50-75) % 31.04+0.43 HHRILEY EELL MR ERREE & DHEAS, FAI Rotter
(aFz (TT. FT. E.. DHEAS. I=10]: et al.
F) SHBG. FAI(TT RU* 2016
SHBG M5 & H)) (B
309)

13 PHIME (Public K=K < Fak (SndEsh IF<TH T8 2009-2010 [F< T [E< TR :39.2+10.3 BREX FL R, DNA$E — MTIFEFLBEBSNA TV S FME Pawlas
health impact of BURAT(/\y THREE : 38 F1536.5+8.6 TEBEE : 3.03+2.94 5 FHDEIER b LR (8-0HdG) et al.
long-term, low- T —BE£TIH (20-62) &% (=P SN AVE 2N b)) 2017
level mixed Bt BE) pofiichi: 8-0HdG, AEEBERE. (ZH
element exposure SRR (B F1535.0£10. 4 HEk{ERe) 310)
in susceptible (19-61) &%
population
strata)

% — oa7F7T XEH 240 2002-2005 hRfE 31.9 4.92(1.13-14.91) BF Xadjusting for : M SNRE LRI TF. Telism

HFTLI) (19.3-52.8) &% Fkp, BUE, gOF, mHh BTOMERE (REL. an et
F=ryL, AR, &, ALY, MFETRX FRTH al.
Ly VRUIR S OA—ILD 2007
#m, MEIRSIFLD (B
B IBEE 311)
13 — ISTNL — 126 — F 14 65.9+8. 1 2.1+0.9 ERPOLF V- | Fie. 4R, deEFe | mPsmRELILFY—)L | Souza-
(HF 28y (50-82) % (0.6-6.1) WE. fiz. PSS, GDS SbE. AL index [ZBEE Talari
o) FORET 499 Af co et
(AL) index al.
(DHEAS, ' )La—2X, 2017b
HiERERA. # R U HDL (B
aLRFA—)L, B 312)
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14 Maternal and NUTST | RO XME 212 2001-2003 R {iE 27 (19-35) % FRmk : 79 R 3.6 BIEX FLR EIRAAR. E# Bk, PRPNREEE Engstr
Infant Nutrition va (2002) ¥10£h-90%i leth (48-150) 1 g/kg (1.9-7.3) ng/L (FR# 8-0x0dG) fEX LR (Rep 8- om et
Interventions of (Mat |ab) X10£h-90%i leth X 10£h-90% i |eth oxodG) [ZBH&EL: L al.
Matlab, MINIMat 2010

(B
313)

141 Shanghai Women’ s fE — B4 : 61,466 EXE B4 . F1y55.4 — RIEECER : A HERE, ILA, BIE AR case (XD LAY, #R(ELCE | Liao
Health (Ei®) Zff ;73,363 2002-2006 (40-74) =% Bt (R, ffi. B, B, (ZHEDH) (fume., dust) CEIEE. 8 et al.
Study (SWHS) (fol low up ik F1552.0 fume : 0. 46 BEIE (it D#H)) IRHE (kD H) DR NY 2016
Shanghai Men’ s 2004-2011) (40-70) % (0.001-11.0) —FEERR LR (B
Health Study =g 3¢ mg/m*-years BXATIBEOREE. 314)
(SMHS) 1996-2000 dust : 1.03 BREORR LR

(fol low up (0.006-7.8) mg/m*-
2000-2011) years
f-q N
fume : 0.29
(0.003-6.6) mg/m*-
years
dust : 1.56(0.01-
11.2) mg/m*-years

14 The 2014 Survey hE NAFLD sB3& 8¢ BEH 824 2014 BER BEH — JEF7ILa—ILHERERATE | Model2: 1M ERiR 4N T NAFLD @ Zhai

ﬁ on Prevalence in (RIITIL *EREE SHHREE - 1,187 B thgflE 57 % :5.65 (4.00-7.76) [ & (NAFLD) FH. BiEthiE, HFE. Tyt et al.
East China for 4 hig Gif (44-66) 5% % 4.80 (3.20-6.94) BUE HCE. ALT B 27.29 pg/dl 2017
Metabol ic IA. LM% hafE 59 pokict: Mode|3: itk 24.50 pg/dl (B
Diseases and Risk @) (51-64) &% BiE:5.12 (3.30-6.90) Mode |2 IZHERRSS. ARE. 315)
Factors (SPECT- sHEREE ZfE : 4.24 (2.80-6.24) BMI. #/LDL/HDL 2 LR T BEE(L Mode |3 TS S

| China, 2014) Bt . PR{E 56 X25th-75%1 leth O—)L, HERER. mEh EREBREAHDNGEL G T
(44-64) &% FSYLREZEM
% PR{E 51 B
(41-61) 5% <3. 60
| X25th-75%i leth 3.61-5.29
5.30-7.28
27.29
33
<2.97
2.98-4.49
4.50-6.59
26. 60
14 — B8 M\ T — 181 1991 M5 Fi543.19+8.70 % <10:7.24%+1.78 — mEAEEVB X independent variable : R PRGN T ME Hsieh
TiH0BHEHE follow up 10-40 : 22.92+7.94 LH, FSH, TTE, ##5, &2 4 vEEYB®O#EM et al.
& >40 : 50. 43+8. 96 W&, BB, BMI 2009
(B
RWRE 316)

<10: 129.91£110. 86
10-40 : 501. 89+2394. 42
>40 : 733. 66414, 02
ug year/dL
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g — ‘L E gl TiE&tE : 310 2008-2010 18-45 % THEOKME : 1.724% R Fin. BEECE. WAL MASNREIETIED LD Lei et
(&dt) Wi 4348 : 57 0. 808 Afg, BAEER. A, HEEM o1z al.
I ER 3E5% : 1. 256+0. 459 SRTEH EBBMFR L EAEDBEL 2015
RiEZpE : 35.2+3.9 ERANMPEREDEME (M
3385 : 34.8+4.1 BENHIEEZ LN 317)
% — #E — 523 — 15 39. 78+9. 59 2.96+1.59 K[EXRGHE % independent variable : MPERE & REXIRGHE Min et
Von) (19-58) &% Fip, MR HFR, BREE index M#EMIZBEE al.
1§, FEV., IR DHE XEIECTEITK D IgERE | 2008
BN<&dH0 (B
318)
14 Korean BE — 443 2001-2002 40-69 &% T2 BIRSLAEE Fh. MR B, I | mMAShBEEM (B4ma | Lee
Association (R, Never : 0.408=+0.179 (BRI, EEO AL BIEES %) TEMEZH (current, and
REsource (KARE) Zh) Ever : 0.500+0. 169 hRER) ever) DEI X FILEEE Park
cohort Current : 0.518+0.176 TIZEE 2018
X&) M $R R EEASBA (B
319)

Y OO

GDS : Geriatric Depression Scale, HA : hyaluronic acid. HDL : high-density |ipoprotein, LDL:
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ALT : alanine aminotransferase, COMP : cartilage oligomeric matrix protein, C2C : cleavage neoepitope of type I collagen, CPII : type I procollagen synthesis C-propeptide. [C2C:CPI] : ratio of C2C to CPI . DHEAS :
dehydroepiandrosterone sulfate, E,: estradiol. FAI : free androgen index. FEV; : forced expiratory volume % in one second, FSH: follicle stimulating hormone. FT: free testosterone, FT3: free triiodothyronine. FT4: free thyroxine.
low-density lipoprotein, LH: luteinizing hormone, LINE-1: long interspersed nuclear elements-1, PIR : poverty-income ratio, PSS :
Perceived stress scale. RR: relative hazard trate ratio. SHBG : sex hormone-binding globulin, Tg: thyroglobulin, TSH: thyroid stimulating hormone, TSST : Trier Social Stress Task. TT : total testosterone, TTE:testosterone.
TT3 : total triiodothyronine, TT4 : total thyroxine, uCTX-1 : urinary C-telopeptide fragments of type I collagen, uNTX-1 : urinary cross—linked N telopeptide of type I collagen
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V. EFEHRE%E O

1. HEFREERE (WHO)

(1) WHO

WHO 1%, & boéndzE: (childhood lead poisoning) (Z-DWT, HMLHERE
FEN 5 pugldL K OS5 IRV R EEIC B TR TEN 2 7e i & DRI E ) R
INTWDEL, BEFOE FOMRICHEEL G & Z SRV OBIE L~ 1
FELBEWE S THDHE LTS, (WHO 2010) (B 320)

(2) WHO SREIKKEBEHA FS4M4 >

2017 TN SNTFREIKAKE HA RZ 4 5 4 i (incorporating the 1st
addendum) 2BV T, B L T 2011 FFICAR INT-HNBICET T2, B
ER7RHEREL LTHA RT4 2 0.01 mg/L B#EFF ST sd, (WHO 2017)
(21 15)

2. EENAMERKRE (IARC)

IARC IZ, $hi2 oW T, SR A% % Group 2A (probably carcinogenic to
humans) . HH#E0 LAY % Group 3 (not classifiable as to their carcinogenicity
tohumans) (27 L TW5, ZNENDILEIZOWTITLL T DO L 9 Iz =
nTWnas,

- RSN EA O & MR DR AMEDFEILUIIRER TH 5,
- AHEEME A OB MTH T D RNAMDOTHLUIAR 5 TH D,
- BEEESN L O O BRI I 2 BB AMEOFEHLS + 0B D,
- FEERgh. MR EEMEEERREN (lead subacetate) . 7 & AfR$h. VU U EREH D EERES
WNZxET D RN AEDFELA 538 %,
- —WRfbgn. b BREn O FEREMMITKHT 5B AMEDFEHILIAR 2 TH D,
- B LAY O FEERENVIZ KT DD AMEDFERUITI A+ TH D,
W F V80 D EEREMW KT DI AMEDFEUI A+ TH D,
- SR D EBRENZ KT DR AMEDFEHLITI A+ TH 5,
(IARC 2006) (ZH 321)

3. XKEEREEFHES— (CDC)

CDC 1%, 1985 4E (TR E L7cdnh 4 TBH9 5 R iR E 25pug/dL Al T
STHHEEBRENLLNLTND Z E0D, 1991 FFI28h %2 T8 5 i PR
JED TRREA 25 pg/dL 75 10 pg/dL (2K L7, (FDA 1993) (& 322)

Z D%, CDC (%, MLHEriREE 10 pg/dL K Tdb > T b A RE S A FH 2
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NHLILTND Z EnD, AERERZ LTIV EEE L7 <. NHANES
HETD 1~5 ;,%Jz@mltljﬁu/)f\zg@ 97.5 /X—t % A JVHE (currently 5 pg/dL)
AEMELETHE IS LTS, (CDC2012) (R4 323)

F72.CDC 1%, 2009~2014 FiZ 31T 5 M HERIR FE23>10 pg/dL K O>70 pg/dL
D 5 BMAMDO T ELDOEERE L TS, MHSHEEIC O\ IR/ EIT e
<., 5 pg/dL UL F CHfRE-CATEN O E L BE+ 5 & LT\5, (CDC 2017) (&
& 324)

»*¢CDC |Z Childhood Lead Poisoning Prevention Program ®74x— A~_—
T, FEBIZHOVWTRERMPHREETRNE LTS, (CDC2020) (&
& 325)

4. REBRERGT (FDA)

KEEMGESK ST (Food and Drug Administration : FDA) 1% 1993 &,

WROTFEHOFFFE (FEEOIK T, MRATEIRSZEOEICEE) @W/J\%ﬁiﬂ
& (Lowest Observed Effect Level : LOEL 231 #0#EE 10~15 pg/dL TH 5
Tl MR 10 ug/dL R Ty -7 X 2 L7 U VEBBIKEREENHEIND
Z &L I I ERTREE 10 pg/dL KT TR IR oM TEN S SRR I A i B s
KETZEHEEZLE2—LTWS, CDC 2% 1991 KM L= R 10
ng/dL IZHFE Y 3 HEnEEEIL T LA T O£ 8 T 60 pg/ B, LR FIREFEr D 4L
PET 250 pg/H TH Y | Z DEICAHEFERE 1038 2@ LT, $hOEEMAE
Hu& (Pprovisional Ttotal Ttolerable Iintake Llevel : <PTTIL)) #¥LIZN OV
T 6pug/ A IEIRTTRELESE D Aot T 25 pg/ B IR E Sz, (FDA1993) (&
i 322)

FDA 1% 2018 4, CDC N&FE L L TV DI HERIRE 5 ng/dL % 2Ei2, $hod
B E2ME (Interim Reference Level : {IRL)) 39 27 &4 T6ug/HD 3 pg/
H. A (EIRATRESI O &) T 25 ug/ Hv5 125 png/ BRI L7=, Z OfE
IHMEARZEEZBE LT, CDC OSMRIMNFIREICEFET 5 72O IC B2 A B IE

DK 10 FHERVWVEICRES N TS, (FDA2018) (B 326)

38)  FDA has tentatively decided that it is more appropriate to apply this usual
uncertainty factor of 10 in the calculation of the PTTIL for lead.

390 FDA 7~"— A~—I2IE$1 D maximum daily intake % IRL & L CTW\W5 L id#ish T
Do
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1 <5E>
2 FDA %, 2012 4E{Z CDC 23 E3E L 7= 2 PRI 072 % 5 pg/dL CRE O &
3 b DM FERIRIED 97.5 /X—k X A JVE) %I IRL #3%E L7=,
4 PRRSE LT, #EBITIE Ryu © (1983) 40 @ 0.16 pg/dL per 1 pg
5 Pb/day. #HEFIREEM O 4eMEIZ1Z US EPA (1986) 4V @ 0.04 ug/dL per 1 pg
6 Pb/day %M L. ﬁ%@%&# HEN AL Tl ENIRE 5 ug/dL ICELET D
7 EEIEIT T &6 T 30 ng/ A, MERFIREE R DT 125 pg/H EHEH LT
8 Do NHEFEMSAE 10 (ARE) Z#HA L, +E D IRL % 3 ug/ B, (IR FTRE
9 B DD IRL A 12,5 ug/H & L, 26 OEIZW T4 S I HERTRE 0.5 pg/dL
10 IS5 E LTS
11 EJ N *Eﬁ%i%%f\@%iﬁ.ﬁb XLZRIER TN LD ZNLSOEE (M
12 FE, AENTFELOH R, KE, ERVES | HE~OEE, ME, §.
13 H) \ZoOWVWT L Ea2—%47\, IRL (98 0.5 pg/dL) L ~UL Tldphik
14 BN BEET D/ EREN N L AR LTV 5, (Flannery et al.
15 2019) (& 327)
16
17 5. XEERSMHTOT T L (NTP)
18 KEEZFEFENE 7 17 7 Z A (National Toxicology Program : NTP) X, K&
19 OB ONWTE ) V7 75 AR LTND, FELLUEAIZEWTIL
20 EP AIRIE 5 pg/dL A X Y 10 pg/dL ARl T FEMEFE~ O EREIC [+0724R
21 A H D (sufficient) ] & L T35, (NTP2012) (=/ 328)
22 I Rl S =ik Elﬂf’\?;;%ﬁ? 5 ug/dL A TR - 1Q - B E ORBENERS F D
23 KT TRSND LI BAREEL OTEN EORIEN H 5 & vy 5 IRILT+-47
24 Tbh D,
25 « IR TTIRIL PR IE S 5 pug/dL AR CRERMEABEDIR T, BHRM PSR 5
26 ng/dL A TR O FIZBEE T 2 & W S IRILT+-45TH 5, 10 pg/dL
27 A CHE B BT Y A7 O (I z S Te) . ARREMEIRER O FE A1
28 men S RI+5Th s,
29
30 6. REESMUYEERRSHEWE (ATSDR)
31 K EFE MY E R 5 85K (The Agency for Toxic Substances and Disease

32  Registry : ATSDR) %, EFMETOT Y RARA > b (FRE, &, O, M

10 FEFLeAE I & N TR OB IE & i HENIRIE A SRR 7%, A% 196 AfE TO
IR DOERFERUE: 45 pg/ B O¥EINT KT 2 MHEAHEE 7.2 ng/dL ¥4 5 0.16 AHEH S
Tn5,

4V FEREEN X ITAEEAEN 2 A T Bh FEBR,
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W, g, AT OV E) ~D N 5 ng/dL A O o M P HR R I B0
THLATED, o, BEELRAEZE (FEbICBIT 2AKEDIKTE) &
DEAE AL TWNDZ ENnbE/NI A7 L (MRL-—Mminimal Reisk
Llevel:MRL) ##ET 5 Z L1ZTE WL LTW5, (ATSDR 2020) (1 329)

7. hT5&EEE (Health Canada)

Health Canada I&, ¥ & HIZHBW T, MHSHIRE 5 pg/dL A THIREFRE A~
D (1Q K F L OEEKMEATEEM) & OBTEIZ OV T b RV GRS 23
L LSRG AT h 5 & L, b pg/dL RO I FERREE & A ERE L OB
IZHOWVWTOREILUTI 5 TH D & LTW5D, FEMREEIBEME THE LN 1
~2pug/dL X VKW FERRE CHBIENH D & SN TWDH M, T ORRE L A
EDOBENZIIRHEESERH D & L, £, M0 L X EniRE O LOQ 73
3ug/dL TH Y, HEMIGHRO itz R 25 2 LIZREEE LT\ 5,

Bl 2 KIAT O HEKIGET U & 7 I3 BLERE T3 @k it oM
fEZ7RLTWARWE LTW5, (Health Canada 2013a, 2013b) (&M 330, 331)

¥ 72, Health Canada 1%, fKEbKF O O KFAEE (Mmaximum
Aacceptable Ceoncentration (MAC) for total lead in drinking water) % 0.01
mg/L 75 0.005 mg/L (23] & FiF T\ 5, AEE R OVt B EFTaTREM: &
URA7 ZZ[E LT, KEKIZBITHRBIEE L LTMAC ZELTW5D,

PRETE R ICA E R L LE IR OBREIL S I30FE TE ., Sk o
BEIT T &0 OMRSEREICEET A2 REZBEE L TWAH oD, BEKF O
SR LA “MEPR7p < BLEFRERHEIPH CTE DRI 28 h&xkif H & &
S L TCWD, T2, BEENIRNBADY 27038 508 (IARC: 7 v—7 2A)
IQ K TIZEDNWTETA RTA4 NTRSFIHITH Y | MRRFEER BTN ARE X
DY IKIEE OBCEIKHFENRE LBIENH D Z b, MIE<EICL DT ITO
FEM A FERMD AR H#ET S L L Tv5, (Health Canada 2019a) (Z/#
20)

8. MMEBMETEHE] (EFSA)

EFSA @ CONTAM /~Xx/bid, M OMIZET 5 REZ L TW5b,
CONTAM 3 uiE, /N Cidgs izt AN Tl O s ~ D52 28 - B ik
Z U A7 FHIZ 3T DIE R ERAFEREICRE LT,

Reference point ZE X 47 Dlc_XF~v—27 R— X (Benchmark Dose :
BMD) 77 v —F &\, FBEMREEEICE LT 780 OFEEDO (b
EERFTHOLLTIQ AT O FA# MV, Lanphear & (2005a) @ 7 STk
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SR DNTNINT —F O E-FOSOITRER 2 b L2, HE-RUSET V2t L

RS, i ehiEE & LT BMDLy1=1.2 pe/dL 28 H L7-, AICEIT A0

WAL LT IUEBIm T & o ehi AR O E PRI O Zh Zn DO

- UGB 2 i ~7- Glenn 5 (2003) DT 5> DHFFEH & BMDL Z 5t L7z,
ZOREFR, MR AE & LT BMDLi=3.6 pe/dl., FEFHEHEERE & L T

BMDLn=8.1 uglg gz, o, AICE T 2 BFEEIZOWTE, GFR O

60 mI/ S LA F~DIR T2 N— A ZEEFERBEOEAEREZ ST LI, KIE

NHANES (1999~2006) D7 — & Z T, i Fenje/iE & LT BMDL1=1.5

ne/dL 25345 iz,

L7 L. BMDL EO %5 HIZ AT T - 7223, BMDL B 112 B4 % Rk

EWVIRHLITIFE A LTI GO o722 £ b . CONTAM /S /Vid, i

DREFFBICHE S HEEMEZE S M Z LT TiEnd, FK@E~v—Y

(Margin of Exposure : MOE) #®H 352 L@ THSL L L,

i PR S B OHEEITER L Tid, B TIHIRKL O HEOENEE) S
DIF TENMEH TE D LT L, Btk s LmE28Zh £h o BMDL ifi

BB ICAH Y T A O BB AUE % Carlisle and Wade (1992) A& W T

HHLUE (ZhEh 1.50 %10 0.63 uglkg KE/H), —77, NICHH DI

#emEED BMDLoy (A 2 $n o &P RS, TEUBK £7 V2 W TH

L7 (0.50 ug/kg (KH/H),

CONTAM x Lk, JECFA R E LT- 25 pglkg RELE LW 5 B EMmA A
W1EE & (Provisional Tolerable Weekly Intake : PTWI) (22T, FE MRt

PPN B I 2B FEMLE,. W oD T VT 4 i RaRA v Mkt

5 BMEOIHLAE SN TWVARWT &5 TIEARW SR Lz, O R,

A DEHEBERE IV T, BEMEICE T 5 MOE 13 0.51~1.8, LA g2

292 MOE 1% 1.2~4.2 ThHo7zDIIk L, I L5260 TWn5 30 H

DI (0.79~1.9), 1I~THED T L4 (0.16~0.63) . 20~40 FED &M (0.39~

1.3) IZBWVWTIE, FHREIRTH-oTEH, MOE 28 1 Kiilie 5881 H5 2

EN 7o lc, CONTAM 2SRV, AT — 2 Ol & 1§ L~ £

bl L CHERl S TV B R~ D B D BB 2 -0 ICHRET L2462, BAE DR

(EL<IR LIV T, RIS Tl R S B D U 3 2 B R A | B 2

IR D Y A7 3RV, FHLLUFEFE TEDRETH D &t i 72,

2L, R F 8 | i T, BUEDIX < #8 LUV T8 ERs PRt 3 S

EMFTRENRBRENH Y | F &b IR TRE 2R F )8 O KM 2 iR FE 1

BOERLEN R U A7 OR#ET A Z L. S A O ZEIC L D MBI ERE DI
DI RCOEERENOLRET D LITRDEL TV D,
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29
30
31

98. 77 UAEBMEBRFEBELET (ANSES)

7 Z v AR MEE I /EZ 2T (Agence Nationale de Sécurité Sanitaire
de I’alimentation, de L'environnement et du Travail : ANSES) /%, EFSA (2010)
O RfRE 5T, P ERIEE 100 pg/L (10 pg/dL) A TORRFBEFEEIZSOWT
WEELEZAE L TV D, Valeurs toxicologiques de référence (VITR) U —F
77 N—E, RO ML L OB BERE, /N O AR R OG- FE I
MAET 2 & W LTV DHZE8, M ERIREE 10 pg/dL K CTHEREN & 5
VD TITA N B ERRIL A R T D &R L TV D,

BRI B Db VT 4 T REEBIRATEHBHETHY . N
TIIMREFEMEE LTV D,

VTR 7' v—7 O HEMZE L, EFSA (2010) 2N EES (critical) $hEE L L
TEDIE GEEMREENE . = 1.2 ng/dLBMBLy-0-5-pelke A/ H) 2L
inolo, BARRIZIE, HEMFEITIQ RA v FOIR TF2MERY 2 7 OE &I
IEEAARARETH D Rl Lz, 72 & 2 /NI W T EEE 5 pg/dL A
TREIB~ORENARIN -2 LTH, AICEBWTHEIN D AN,

(SIS 0) AJEIXLS BORER L L TRIATHAREMERH D . L= - T,
BHEMENEMBRICE s TOEERFEL B IND EiEmL TWD,

HERMA DB L > TRE SN2 VIR 23, B R TR I TVD
ShOREFERELKRN O/ NEEEOTEMARERLRET S L L, BEERMPHIR
f£% . Navas-Acien & (2009) OHFSE 42 725 1.5 ng/d & LT\ 5,

ANSES 1%, 77V AIZBWT, 1~6 %D EH D 50%M N 18~T74 mE DAk
AND T5%MBIMHFEHIEE 1.5 pg/dL 28 L b L& L, < BRI O
MAEIREDE=F Y T EZG|ZMETO TN ARETHDLERELTND,

(ANSES 2013) (= 332)

109. FAVERYRYFMAZEAR (BR)

KA VIR Y X 7 242 P (Bundesinstitut fiir Risikobewertung : BfR)
IZ. EFSA (2010) ®RfE%E 513 T, AL O R &H OSh o FEHEEIZBE 3
LHEREEZARLTND,

2015 FFIZ TONE=4 U  ZIREDORRICESE 0.5~3 mixd 53R

42 ANSES I Navas-Acien & (2009) OFFFEIL, 18V (maladie chronique rénale)
IR L7 o3 > Tl R EpiR B2 2t L TR Y . FhIC > THEK
ISR EET VT EMTELLEVWIEFTNSDLE LTS,

2%, Z @ Navas-Acien © (2009) ZRHLIC EFSA (2010) TILBFME O FEMiE 2 &
HLTW5D,
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KOS AEMT (“powdered milk formula”, “ready-to-eat milk”, “cereal-
based foods in powder form”, “ready-to-eat cereal-based foods”) DFRIZ DU
THEH L T\ 5,

EFSA (2010) THMH I -5 Emik#EED BMDLo 0.5 ng/kg {K&E/H &
KbHEGROEN-T2 0.56~1 KD “ready-to-eat milk” OEHE (CFHIMHE 0.048
uglkg R/ A, 95 /<—t& o % A LA 0.092 nglkg FRTE/A) % Tl f=e—
e AMOE-% %41 104, 54 LR LTS,

BfR I3, ZREBIRLV NNV AR RTHZ LI TE 20, X< BE Rk TEe
MRV IELS $R&ETHDH E LT D, (BR 2018) (B 333)

1130, ASUFENMLARBFERERAEN (RIVM)

A7 v ZENIINREABREMZEFT (Rijksinstituut voor Volksgezondheid en
Milieu : RIVM) %, EFSA (2010) @ ffi#%a 2517 T, A7 FIcB T 5 8%
MO DOEDIEL BELHETE L TV 5, Medium bound scenario*® (MB) THEE
L7 2~6 D1 L DIX BEDO P RAEIL 0.88 ngkg RHE/H, 95 /N\—& ¥
A VB 1.3 pg/kg (KH/H THh o7z, [FIERIZ, MB THEE L7z 7~69 m DL <
T RO R 0.41 pg/kg KE/H ., 95 /S—t& > ¥ A JUHEIL 0.74 nglkg RE/H
Td -7, EFSA (2010) THH &N 7= BMDL %\ T, 2~6 M 7 HD+
E b OFEEMMR D MOE4 % X)X < §8T 0.57 XY 0.66, 95 /X—t&
Z A VBT 0.38 LT 0.38, A D LILE K OB EIE~DEED MOE % )iy
IX<ET 3.7 KW 1.5, 95 /38—t U Z A AT 2.1 KT 0.90, 4EHRATREZ24F

(20~40 %) DOLMEOFREEMEFMEDO MOE 2 FHaiE< # T 1.3, 95 /3—%
YHEAIETO0.71 & L7z, RIVM L, BHEERE S BORRE Y 2 71, BA DL
M ~DORETITIEFITRND, @L< BEMADOBEBA~OREITRTE 20
ELTWD, Fl2, THRETOTELROE IR BEMORBIORZEFEOIR I
DOFBAEIERED (D7 &b 1IQ1 RA v b)) DI TR DI TPERTE 220
ELTWA,

7ok, AEOIEL BEFHMMITIRONTZRET —ZIZ L > TTHONTE Y | ShiRE
25 LOD/LOQ % FTEIZ Y7 nng | E<E I T I FITL > TUEKTERITK

i

B TN ORBEREME,? LOD/LOQ LT Tho=5a1CfliE 0 & LA (lower
bound scenario : {LB))., £ Zi#® LOD/LOQ @ 1/2 & L7234 (medium bound
scenario : {MB))., = Zi1® LOD/LOQ & L7354 (upper bound scenario : {UB))
TENTIUISBEEZHE T L T3,

4 MOE 7% 10 2L ETHIVUTARA A EOMEE~DBEIZ72 ), MOE 28 10 K T > T
H 1 L ETHIUL, DifE~ORER OB BIE~ORRITIEF IS, MRIEE~DR
BT KV, LU, ZIURBEMNRBEN RN EFEATEX L RERH DL E VNI LT
ESAYAN
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ERENELDZ NG, ERICIHBE SN DI TE AL T_TOA
R GRS O SN EHEH TEAIRET — 2B NETHDH E LTS,
(RIVM 2017) (/¢ 334)

F72. RIVM X, 25Dy F U4 (Basic v F VA (7 o FDOEHH 72K
HEAKFENREE 1 ug/L). High >+ U4 @REDHVHILTW D /KEK TSR E
35 ug/L)) & WV CTEREHE K OECEK 2 B 001X < TR % HE L, EFSA (2010)
THMH Sz BMDL # fiWC MOE # 5 H L CTW\W% (% 5756), RIVM 1%, /K
HEARPENREE 1 pg/L @ Basic ¥ 7 VU A Tlidk, BFELUEEIKN S DHIE EIC
& D RN DB MR R B OVEIAE M E D U 2 7 1 3EE ITE W, 7L DH
AR R EA~D BT TE RN E LTS, L, 20y F U Fizksn
T T BEICHT 2 KEKDFFFILIEFITIERNZ &0 5| ZKIEKDEH ZK
BLTH, BEIEL BEOEN LB LR B0 E LTS, KIEKPEHE
FE 35 pg/L @ High 7 U A TiXx, & & KRR AITKT T 5 BRI 72 22 2 T HERR
TERNVELTWD, ZOTF Y FITBWTIL, L BREITKT 5 KEKDFEF
BAFFEFIZRENWZ &6, KEKDOE LT 5 2 & iTeniE < EE LD

SHAHZLICEERERLXHDH E LTS, (RIVM 2019) (221# 335)

& 50156 BERUBF KNS DT TEE & MOE

(X< BT MOE
(ug/kg REE/H)

1 pg/L 35 ng/LL 1 pg/L 35 pg/Li
i Y (IQ & F)
50 X—t L Z AL 0.34 (0.32~0.36) | 0.94 (0.90~0.97) | 1.59 0.57
95 /\—k LA )L 0.57 (0.53~0.61) | 1.94 (1.81~2.90) | 0.95 0.28
FEE (%) *2 6 68
FRABRELE (~E% 40 A) (IQ & F)
50 X—t L Z AL 1.4 6.5 0.36 0.08
95 N—k L H A )L 1.8 8.0 0.28 0.06
FHE (%) *2 10 80
2~6 ik (IQ X F)
50 S—t L F AL 0.85 (0.80~1.00) | 1.44 (1.39~1.55) | 0.59 0.35
95 N\—E L H AL 1.25 (1.15~1.64) | 2.57 (2.43~2.74) | 0.40 0.19
FHE (%) *2 2 45
18~69 7% (1ML FR AT T)
50 X—t L Z AL 0.35 (0.34~0.37) | 0.89 (0.87~0.92) | 1.80 0.71
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95 /N—k L HZ A )L 0.57 (0.54~0.61) | 1.68 (1.63~1.76) | 1.10 0.38
FEE (%) *2 5 64

18~69 ik (A0 i = 57
50 S—E L F AL 0.35 (0.34~0.37) | 0.89 (0.87~0.92) | 4.28 1.68
95 N—t L H AL 0.57 (0.54~0.61) | 1.68 (1.63~1.76) | 2.63 0.89

TEE (%)

5

64

K1 IEURFTREFN (20~40 %) &MEDT — & ZILITH M,

2

T BRI D KEKRDFGR,

12311 A—R+SYF7 - Za—S—5 2 FEREEKE (FSANZ)

A—ARTZ VT « =a—r—7 v FEMLIEEKE] (Food Standards Australia

New Zealand : FSANZ) (3, — A 7 U T IZB T H2BENOL ORI HEE
ZROEBYHEE LT 5D, Lower bound (nd=0) THEE L7z 2 L EDiE<
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TEOYEIX 0.016~0.0484 ng/kg KE/H, 90 /X—t& > ¥ A /LI 0.032
~0.10 pg/kg K/ H CToh >7-, Upper bound (nd=LOR (Limit of Reporting) )
THEE L7z 2 mlh EOIX < BEEOFHIEIT 0.16~0.38 nglkg AH/H, 90 73—
XA MEIX 0.23~0.56 ngkg KE/H Th-o7=, 9 A DI D Lower
bound THEE L72I1X < BBEDEWE K N 90 /X—F& > % A JLfE, Upper bound
THE LIIE BEOFEHMER N 90 /A—t o & A /UliL. FHZFH 0.040,
0.079. 0.51, 1.0 pg/kg AKHE/H TH-7-, JECFA (2011) THH S 7= 1Q K
TICEET HIE TR (F£2 ) ROMEMINCE#E T2 1E< @& (kA %
AT, +£88 (1~12 %) ® MOE % i< T 6~10 (nd=0) %10 0.8
~1(nd=LOR) .90 /X—%& > ¥ A L T 3~5(nd=0) %} 0.5~0.8 (nd=LOR) ,
%A D MOE % E¥riE < #8C 70~80 (nd=0) %188 (nd=LOR), 90 /X—+t
VA A NVET 30~40 (nd=0) % U'5 (nd=LOR) & L7z,

IbEXV, FSANZ %, A=A 7 U T OWMEHICBIT 55 0I1E < BT
~OFEFENEHTEL LV LY SIS T K722 & h, U A7
FRTEXHREICENE LTWD, (FSANZ2019) (2 336)

131 2. HAEEHGAERER
HAPE ML 2T, $RICBE T DFRIEE 40 R OV EMFIFFRAE 47 285 L
TW5b (58, 59), (FEXEMESFMEEE 2019) (M 337)

& 58 HMDHABRRE

R : JEAEIE SR Gy
T pens | —— it | %
[CAS No.] ppm | meg/me | B | U g | g | 08 | E
49)

45 I BROHETIT 2~5 1%, 6~12 %, 13~187%. 19U LIcH T TiThbh Tk, *
NENDED fe/ M & Fe KAE OME % Fdk LT\ 5,

46) TERIREE L%, Jr@aEas 1B 8 WERE. M 40 RERIRREE, PIRAOIZEL L < 2@
THEWEICIES EBEINHI LA, YK AEWEOVEHIE BREN ZOBELL T Th
FUE, 1FEA LT RTOFBEIHEE LOBENEERLL NN EHHI SN DRETH
Do

A0 EMERERIE L X, AR =2 ) U T ERZ OEVEEORN THIE, 1ZE A
ETRTOIHBE IR EOBNEENL LN 2N B SN DBETH D,

48 [ ARPEEMAE T, IARC 2336 L TWA A R THET L. PEE(LFWE K O
HYE BN AR E LIZRBBN AR EZED TN D, 5 28 BIIZHBEI LD DI,
AEMLS EEBERO 43 TR W - R, T72b b, RN D OFHLARERN TH 0 | B
WISEBRD & OFFLA 43 Tl 720, JEPIED D ORI /2, B ERD 5 O
REHLS 3 7RG E TH D,

49 A ARPEEMATRIT, EHFEEICET A2 EFIESEO e MBI SRS L0 L OE)
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10
11
12
13
14
15

16
17
18

19
20
21

< IMbAEY (TR
ﬂ/f%t/\%%[ﬁM ) — 0.03 2B 1% 2016
[7439-92-1]

XORKFFAIREE, W ZORELITICHRSZ &,

&5 MOEYFHHFBIE

o PRTERS
) MRS T SEHR ) T
WH A N
| FH
L 15 pg/ e
#n 1% #n FeEEd 2013
100 mL

14343 KREEFHLEFMRRE (ACGIH)

KEPE A AE T FE S (American Conference of Governmental Industrial
Hygienist : ACGIH) %, #h &k O LA DAY FaIE < BHEiE (BEL--
Biological Exposure Indices: BEI) # &2 L T\ 5% (3£ 6059), (ACGIH 2017)
(S 338)

B, FREE (FLV—-Threshold Limited Values : TLV) K O¥&H A4 HE

(ZN—"7" A3 TEV)FEBR CIIR N AMEPHEZR SN TNDNRE FTOFERAML
DOEIEIZDOWTIEH L TRWVWWE ) 13— k&G TSI H L 2001 0648
ATV,

3 6059 SR UEMNESYDEYFHILEHRE BED

R TE LA PR B EA BEI
(determinant)
if FR A EE EE TR 20 pg/dL

2o BEI O@EMAICEE L., BIED CDC O L0 BE (CDC2010) ##8 % 5 i
AN 2o & %%tﬂfﬁ“é U R 7122\, HPE REAEIR O M55 B 126 L
RRENSHETDHZ L8O TND

15344 FMYHARKRER= (DFG)
RA ViR 2 (Deutsche Forschungsgemeinschaft : DFG) %, 2019

WFEER HAF ORI b L D& | A E O E 2T > T D, AT, e b
(ZRET 2 AESEBNE DR OMEN S LSICE D b DO TH Y | AJHEEOMI 2R H DT
22N E LTS, 1 HHT e MSX L TAMERZ R T 2 N6 TWHWE ]
LTV,
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e S S T T
S O R W N = O

IR FRIRIVE MAK-—Maximale Arbeitsplatz—Konzentration” : MAK
—(maximum workplace concentration)) M OVAEMFAIE < BIEEME (BAT -+
—“ Biologische Arbeitsstoff-Toleranzwerte : BAT 7, —(biological tolerance
values)) [ZDOWTHOYU A MEARLTND, $hEkOEKINMEEHD MAK 1%
1977 #1213 0.1 mg/m3 TH > 72723, 2019 FFD U A b TIHEIT /R ST 720,
FED AMEST RIS 2 (I: ML TRPAMEDRH D EEZEZONLHME) L LTN5D
BAT %, e ?Eﬂfﬂf{ﬁ BLW (“Biologische Leitwerte : BLW ., “(Biological
guidance Values : : ) 12O\ T, 45 il E &t R OVEME
T 200 pg/L, FEHEZEME 5 E BAR (£ B1ologlsche Arbeltsstoff -
Referenzwerte : BAR”, 4B1olog1cal reference values)— : poe et
[ZOWT, ZotET 30 pg/L R OBMET 40 pg/L & LT3, (DFG 2019) (7”'%%’
339)

==
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<BEFF>

ACGIH American Conference of Governmental Industrial Hygienist :
KEPE R A I 2

ADHD Attention-Deficit Hyperactivity Disorder : F & K fa 2% B
5

ANSES Agence Nationale de Sécurité Sanitaire de ’alimentation, de
L’environnement et du Travail : 7 7 > A& B 5L £ %
BT

ATSDR The Agency for Toxic Substances and Disease Registry : K[
M R R R B

BfR Bundesinstitut fiir Risikobewertung : N >#H U R 7 FEAM
WFSERT

BMD Benchmark Dose : X F~—27 F—X

BMDL Benchmark Dose Lower Confidence Limit : X>F~—7 F—
AR T RAE

BMI Body Mass Index : A& +54%

CDC Centers for Disease Control and Prevention : K[EZREH T
Bt & —

CKD Chronic Kidney Disease : 18 g/

Codex Codex Alimentarius Commission : [EEELFEEEZES

CONTAM Scientific Panel on Contaminants in the Food Chain : 7 — F

IRV F == NZBT HHYWEIZET 287 o

CVD Cardiovascular Disease : /DML FEH

DFG Deutsche Forschungsgemeinschaft : N >V #FZ2HE L2

EFSA European Food Safety Authority : BKJN & 522 44 RS

eGfR Estimated Glomerular Filtration Rate : #EZ RER{A A &

EU European Union : BXME &

FAO Food and Agriculture Organization : [E &R SRS

FDA Food and Drug Administration : K[E£ 5 &3 5T

FSANZ Food Standards Australia New Zealand : =— A N7 U7 - =
2 —Y— 7 MRS A ERE R

IARC International Agency for Research on Cancer : [E 725 AAMF4E
R

IEUBK Integrated Exposure Uptake Biokinetic Model

7 )L
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IQ Intelligence Quotient : FIREFEEL

ISO International Organization for Standardization : [ERSFE#EAL,
R

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [FI& MM FE =3

LOEL Lowest Observed Effect Level : /N2 &

LOD Limit of Detection : f& HHE 5

LOQ Limit of Quantitation : & &R

LOR Limit of Reporting : &R

MOE Margin of Exposure : [Z< #E~—

ND Not Detected : A& H

NHANES | National Health and Nutrition Examination Survey : > [E[F
AR R A

NHMRC Natioanal Health and Medical Research Council : [E 37 {rf =
WM

NTP National Toxicology Program : KEEZ @71 7 7 A

OECD Organization for Economic Co-operation and Development :
TRV b 1) B FE

PTWI Provisional Tolerable Weekly Intake : B & i 25 [ B &

RIVM Rijksinstituut voor Volksgezondheid en Milieu : 4 7 & [ET
INRAET AR SRR ST T

US EPA United States Environmental Protection Agency : >k [EER 57 {#
T

WHO World Health Organization : SR ERERE
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<BE>

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

ICSC: (International Chemical Safety Cards). [EE{t2¥EL et n— F

Merck Index: The Merck Index fifteenth edition, Merck & Co. Inc. Whitehouse Station,
NJ 2013

fLsg R LR A 1989

JRAEG A R, IS O BRSIRE (A 34 48 12 A 28 HEAEHE RS 370 5)
F SR 3 4 2 A 3 HIEAES @& &REs 34 5 2021a

JRAE G A KEIEICBI S 2 A4S CPK 15 4 5 1 30 HEABE S
SRIE: Al 2 4 3 H 25 HIEA 558 &5 38 %5 2020

BRI KETHEICHR 2 BREELMEIC O v T (0 46 4F 12 H 28 HERBGT &R A 59 5)
Sk Al 2 4F 3 A 30 HEREIE (7R 35 5 2020a

BREEE: W KOKEGEICR 2 BREREEICOWT CFK 9 4 3 A 13 HERBETESERE
10 %) & eIE: A1 2 4 3 H 30 HERE &7 35 %5 2020b

BRI 1IROWGRIC(R 2 BREEHHEIC DT (PR 3 4F 8 ] 23 HERBET MRS 46 5)
RARSIE: A1 2 4 4 H 2 HBEBEE & /RS 44 5 2020c

BREGE: RAUGRBTIERATHA (WA 46 4F 6 H 22 HIFAEE - WRAERADHE 15)
BAUE: A F1 2 4 12 H 28 HEREIA A 3145 2020d

BB PIKEAERED 2 A4S (1 46 4F 6 H 21 HRBIGFAE 35 5) At dUl: Al
JUEE 11 A 18 HERBEE A 156 5 2019

BRGA: RGN SEEA T CPAR 14 48 12 H 26 HEIFEA D 29 %5) &S lUE:
Al 24 12 H 28 HEREIA T4 315 2020e

RIFERE - BREA: FPE LAY E OBREE~ O R 8 o BRIk B B O UGE o it
B9 % ikttt CP 12 48 3 29 HECR 4 138 7)) Faf kit : /AL 12 A 13 |
Brarss 183 5 2019

JEA G SnAG K E M 2 BT 2 F51 %, P24 4E 3 H 2012

AT DA 2 R EKGERI R E Y H 2 E R 2021b

WHO: (World Health Organization). Guidelines for Drinking-water Quality. Fourth

—_

01 5) mi&

edition - Incorporating the first addendum 2017

EU: (European Union). Commission Directive 2003/40/EC of 16 May 2003 establishing
the list, concentration limits and labelling requirements for the constituents of natural
mineral waters and the conditions for using ozone-enriched air for the treatment of natural
mineral waters and spring waters. 2003

EU: (European Union). Council Directive 98/83/EC of 3 November 1998 on the quality
of water intended for human consumption. 1998

EPA: (Environmental Protection Agency). 2018 Edition of the Drinking Water Standards
and Health Advisories Tables. The 2012 Drinking Water Standards and Health Advisories
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19.

20.

21.

22.
23.
24.
25.
26.
217.

28.

29.

30.

31.

32.

33.

(DWSHA) Tables were amended March 2018 to fix typographical errors and add health
advisories published after 2012. 2018

Codex: (Codex Alimentarius Commission). Codex standard for natural mineral waters.
Codex Standard 108-1981. Adopted 1981. Amendment 2001, 2011. 2011

Health Canada: Guidelines for Canadian Drinking Water Quality. Guideline Technical
Document. Lead 2019a

NHMRC: (Australian Government / Natioanal Health and Medical Research Council /
Natural Resource Management Ministerial Council). National Water Quality
Management Strategy. Australian Drinking Water Guidelines 6. 2011. Version 3.5
Updated August 2018. 2018

BHOKIES: HELTIWE G RERERRT — 29 (PR 15~22 415) 2012
BHOKES: HELFWE A HREREGRT — 24 CER 23~24 4FE) 2014
BHOKIES: HEFIWE G RERERS R — 24 (PR 25~26 %15) 2016
BHOKIES: HEFIWE G RERER R — 24 (PR 27~28 415) 2018
BEAOKTER: HO O SRR EOTER R 2020

(MasthEREN) HAKER2: KEKET — X2 =2, P 30 FEAERZKE >
ik (FBAkEK) mEfE (http://www.jwwa.or.jp/mizu/pdf/2018-b-03Kyu-01max.pdf)
(2020 4 12 J 23 HIFxD) .
Asami M, Furuhashi Y, Nakamura Y, Sasaki Y, Adachi Y, Maeda N et al.: A field survey on

elution of lead and nickel from taps used in homes and analysis of product test results. Sci
Total Environ 2021; 771: 144979

Deshommes E, Prevost M, Levallois P, Lemieux F, and Nour S: Application of lead
monitoring results to predict 0-7 year old children's exposure at the tap. Water Res 2013;
47: 2409-20

Ngueta G, Prevost M, Deshommes E, Abdous B, Gauvin D, and Levallois P: Exposure of
young children to household water lead in the Montreal area (Canada): the potential
influence of winter-to-summer changes in water lead levels on children's blood lead
concentration. Environ Int 2014; 73: 57-65

Wu J, Man Y, Sun G, and Shang L: Occurrence and Health-Risk Assessment of Trace
Metals in Raw and Boiled Drinking Water from Rural Areas of China. Water 2018; 10:
641

R FEF, BGE WaE, IE Y 2, MBS, BRIl 3, and TR BT IAT AT 4
— 2 —HTH OIURI AN L O Y TERERD & RIETE. R AETHEE 2017; 58:
59-64

Ml 52 B, $eR K, Rz b iE—, [ B, and AL BE T BREEANLEX
AFF v VEEREYERINE O & 2 O TR T 20158, 54 57817 BUiEE
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

A EEEHE (RRMOREMMRHEEN R FHZE) , DHUTEERE - o HEM R E
2019

Ml 3, EOE AGE, 5 B, Rz b 3, M OB, and ®UL BET BRENLZX
A% F o VIS EYEBIE O & % O FERFICEIT 309, A BT B
A FEERDS (RSO REMRHEER TR . T 30 FEMREE - EpFRsH
2018

W Y 27, KB R, and #2110 K5 A& oHEYE S O BEUE O #2450
BT 205, BAEFEBERIEMRERDIS (BMORL - REMRIEERREE), F
% 18 MRS - o WFge G #2006

WH Y 27, EE ol B OE, and 21U E5E: AT o EYEE OBIUEOH
R OFH 1 B3 2 i 9E. [EA GBI A R AR T BB (BR DR - RATERHEER
T TR 19 FEARES - WM HREE 2007

W Y 27, EE 0%, and 210 K5 A& OH EYE S O BEUE O # A ORI
BT 205, BAESEERFEMRERDIS (BMORL - REMERIEERREE), F
% 20 AEEEAREE - o AIFSeER G #2008

WA Y 27, JEE WeE, 38 /W, and 210 H5E: AP o REYESOBEEOH
R OFH 1 B3 2 i 9E. [EA GBI A R A S B MBI (BF DR - RATERHEER
FeHE) . VR 21 FFREARES - R SEIREE 2009

W b 21, R G, R B, KA R, AR B, and 210 35S BREAL
7= XA Gk v HSHEYEEIE O & % o TRRRICE T 2. JEE S ER
MREMDE (BRORD - REMHEGETT T HE3E) . PR 22 RS - S EPFIRS
= 2010

W b 21, R G, 3R B, KA R, AR B, and 210 35S BREAL
72 XA Gk v HSHEYEEIE O & % o TRERRICE T 2. JEE S ER
R EMBIE (Rl DR 2MERHEENT T EZE) . K 23 RS - oM stREE 2011
WH b 27, 38 B, EE AL, KE EE, and & R REENLEZZA A F
o VISR BEYVEEIR O 5 & 2 o FIEFRICBIT 298, AT BIRFATTI B D)
& (5O REMRMEEN TTFHIE), P 24 FEREE - HEPFIREE 2012

P WOE, R A, R OFEE, ARE Y 27, KA EE, and BUL BHET BMEN
L7224 4 % v VS EYEEICE O G & 2 o FERFICBT 2019, AT @R
SRR BN (Bl RAMEMRHEEM I 3E) . TR 25 LTS - e IRE & 2013
P WOE, SR R, R EE, AE Y 27, KA EE, and 8L BHET BMEN
L7224 4 % v VA EYEEICE O G & 2 o FERFICBIT 2019, AT @R
RGBS (Bl O RAMEMRHEEN L) . TR 26 FFEEHRTE - RIS H 2014
P WOE, R R, R OEE, AE Y 27, KA EE, and BUL BHET BMEN
L7224 4 % v VS EYEEICE O G & 2 o F MR ICBT 2019, EAET @R
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

FHTEBh & (Bt O L RMERHEENTFEHZE) . PR 27 ST A - I EPTEMR & E 2015
ML, EE g, ORI, Rzt i—, [ B, and AL BE T BEEANLEX
AFF v VEEREYERINE O & 2 O FEFRICBE T 20158, 24 57817 BUiEE
REFEEMIE (RO REMRIBETTEFIE) . TR 28 FRERAE - BTt &
2016

Ml o, EE g, RO, Rz b i, [ OB, and MAUL BE T BREEANLEX
A F %y VHESEREYEBIE O & 2 O TR BT 258, EA I BT EEE
REFEEMIE (RO REMRIBETTEFIE) . PR 29 FRERE - o EUTeHE &
2017

BEMOKPEE: BMARICET )22 Fa7 740y =+ (LEWE), #h 2017

HK I, Amin M H A, and /NE T =—7 v F STy FREICES B2 LD
fn— HRER B O MR BE(LY: 2017, 27: 171-77

Ohno K, Ishikawa K, Kurosawa Y, Matsui Y, Matsushita T, and Magara Y: Exposure
assessment of metal intakes from drinking water relative to those from total diet in Japan.
Water Sci Technol 2010; 62: 2694-701

Watanabe T, Nakatsuka H, Shimbo S, Yaginuma-Sakurai K, and Ikeda M: High cadmium
and low lead exposure of children in Japan. Int Arch Occup Environ Health 2013; 86: 865-
73

Hayashi A, Sato F, Imai T, and Yoshinaga J: Daily intake of total and inorganic arsenic,
lead, and aluminum of the Japanese: Duplicate diet study. ] Food Composition and
Analysis 2019; 77: 77-83

BRBEA: PR 28 SFEALEMEO A~O R TiE= XY v IFEKRICO T, PR
29 £ 3 A BRETEBRBIRMEIEREI L 2IEREL ) X 7 FHlE (LFEMEO A~DIX R
BE-2Y v RERNS 2017a

B HARNCH T 2B OIS BRICOVT—LEYEDO A~D X HBRES
2y vy (2011~) —, BURABRBEMRENERE Y X 7 3Hii= 2017b

JECFA: (Joint FAO/WHO Expert Committee on Food Additives). WHO Technical
Report Series. Evaluation of certain food additives and contaminants. 73rd report of the
Joint FAO/WHO Expert Committee on Food Additives. 2011a

Schneider K, Schwarz M A, Lindtner O, Blume K, and Heinemeyer G: Lead exposure from
food: the German LExUKon project. Food Addit Contam: Part A 2014; 31: 1052-63
Marin S, Pardo O, Baguena R, Font G, and Yusa V: Dietary exposure to trace elements
and health risk assessment in the region of Valencia, Spain: a total diet study. Food Addit
Contam Part A 2017; 34: 228-40

Yoshinaga J: Lead in the Japanese living environment. Environ Health Prev Med 2012a;
17: 433-43
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

BUGEA: PR 30 . KRAGERRIICOWT (FERAGRYEE =2 ) v 7 iE
F) EERHR (BERSGRWEICERY T 5 TREMED & 2 WE LU oY) 2020f
Takeda A, Kimura K, and Yamasaki S: Analysis of 57 elements in Japanese soils, with
special reference to soil group and agricultural use. Geoderma 2004; 119: 291-307
Yoshinaga J, Yamasaki K, Yonemura A, Ishibashi Y, Kaido T, Mizuno K et al.: Lead and
other elements in house dust of Japanese residences — Source of lead and health risks due
to metal exposure. Environmental Pollution 2014; 189: 223-28

A& FIBR, Wk 98, and PORT #i6: /NRESERENS 5 ATREME D & 2 &l iefiE RSk
Mt b ofF%E 8 ItHE D . YAKUGAKU ZASSHI 2011; 131: 1135-40

NEE T, Bk BTG, S8R I, and UK 3 AEERMSORE R E L AEEInE. BRI
b2 2017; 27: 9-15

Greenway ] A and Gerstenberger S: An evaluation of lead contamination in plastic toys
collected from day care centers in the Las Vegas Valley, Nevada, USA. Bull Environ
Contam Toxicol 2010; 85: 363-6

Shen Z, Hou D, Zhang P, Wang Y, Zhang Y, Shi P et al.: Lead-based paint in children's
toys sold on China's major online shopping platforms. Environ Pollut 2018; 241: 311-18
Perez A L, Nembhard M, Monnot A, Bator D, Madonick E, and Gaffney S H: Child and
adult exposure and health risk evaluation following the use of metal- and metalloid-
containing costume cosmetics sold in the United States. Regul Toxicol Pharmacol 2017;
84: 54-63

BB DHUTHEEAHAKEOKEHER TR, R 2 4 12 H BREEE K - RAERER
2020g

BIGA: HHUTHEEM T REIER R, of 3442 A BREEE K- R&ERER/ 2021
Takagi M, Tanaka A, Seyama H, Uematsu A, Kaji M, and Yoshinaga J: Source
Identification Analysis of Lead in the Blood of Japanese Children by Stable Isotope
Analysis. International Journal of Environmental Research and Public Health 2020; 17
Ohtsu M, Mise N, Tkegami A, Mizuno A, Kobayashi Y, Nakagi Y et al.: Oral exposure to
lead for Japanese children and pregnant women, estimated using duplicate food portions
and house dust analyses. Environmental Health and Preventive Medicine 2019; 24: 72
Pizzol M, Thomsen M, and Andersen M S: Long-term human exposure to lead from
different media and intake pathways. Sci Total Environ 2010; 408: 5478-88

Oulhote Y, LeTertre A, Etchevers A, Le Bot B, Lucas | P, Mandin C et al.: Implications of
different residential lead standards on children's blood lead levels in France: predictions
based on a national cross-sectional survey. Int ] Hyg Environ Health 2013; 216: 743-50
Glorennec P, Lucas J P, Mercat A C, Roudot A C, and Le Bot B: Environmental and

dietary exposure of young children to inorganic trace elements. Environ Int 2016; 97: 28-
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73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

36

Ikeda M, Shimbo S, Watanabe T, Ohashi F, Fukui Y, Sakuragi S et al.: Estimation of
dietary Pb and Cd intake from Pb and Cd in blood or urine. Biol Trace Elem Res 2011;
139: 269-86

Dong Z and Hu J: Development of lead source-specific exposure standards based on
aggregate exposure assessment: Bayesian inversion from biomonitoring information to
multipathway exposure. Environ Sci Technol 2012; 46: 1144-52

Fierens T, Van Holderbeke M, Standaert A, Cornelis C, Brochot C, Ciffroy P et al.:
Multimedia & PBPK modelling with MERLIN-Expo versus biomonitoring for assessing
Pb exposure of pre-school children in a residential setting. Sci Total Environ 2016; 568:
785-93

Zartarian V, Xue J, Tornero-Velez R, and Brown ]: Children's Lead Exposure: A
Multimedia Modeling Analysis to Guide Public Health Decision-Making. Environ Health
Perspect 2017; 125: 097009

Kawamoto T, Nitta H, Murata K, Toda E, Tsukamoto N, Hasegawa M et al.: Rationale
and study design of the Japan environment and children's study (JECS). BMC Public
Health 2014; 14: 25

Michikawa T, Nitta H, Nakayama S F, Yamazaki S, Isobe T, Tamura K et al.: Baseline
Profile of Participants in the Japan Environment and Children's Study (JECS). ] Epidemiol
2018; 28: 99-104

Nakayama S F, Iwai-Shimada M, Oguri T, Isobe T, Takeuchi A, Kobayashi Y et al.: Blood
mercury, lead, cadmium, manganese and selenium levels in pregnant women and their
determinants: the Japan Environment and Children's Study (JECS). J Expo Sci Environ
Epidemiol 2019; 29: 633-47

Tsuji M, Shibata E, Morokuma S, Tanaka R, Senju A, Araki S et al.: The association
between whole blood concentrations of heavy metals in pregnant women and premature
births: The Japan Environment and Children's Study (JECS). Environ Res 2018; 166: 562-
69

Tsuji M, Koriyama C, Ishihara Y, Yamamoto M, Yamamoto-Hanada K, Kanatani K et al.:
Associations Between Metal Levels in Whole Blood and IgE Concentrations in Pregnant
Women Based on Data From the Japan Environment and Children's Study. J Epidemiol
2019a

Tsuji M, Shibata E, Askew D J, Morokuma S, Aiko Y, Senju A et al.: Associations between
metal concentrations in whole blood and placenta previa and placenta accreta: the Japan
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