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E@ﬁ%ﬁ#%@ﬁ@ﬁk%w&wiﬁmiﬁ%ﬂ@w ~—2 >y Ry
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ug/ HULECTH o 7223, [ D 1982 4F £ CTITEBITH L, 1982 FFLIEE —
ERERD LTS, ~—F7 vy bRy FRIC K DE. BREFAEE L, T
EOME TIL, shOHEE — FEREITR 2~9 ng/H ThH 5,
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ST O TIT M A ERIRIE DFRZESCHEEN A DI TWD Z D, I o i
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HOFETHE SN TWDMPERE & 2 & RV T HARV KT
ZhDHEEZBNI,

1 BT FE s B B I B A~ DBFEIZ SO W TIEEZ K DT VAN B ST
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FREDELREDFNEE 2 LD B2 mEEMHds ®E L, BER
NODER - THFHROFEESEZ{T-o72 LT, BNEEERESNREL TN D,

FRIZ DWW TIE, 1986 £ FAO/WHO & FE MBI EMF &5 (Joint
FAO/WHO Expert Committee on Food Additives : JECFA) % 30 [B1&5% T,
FLIR K OV RS kE 9 2 B E i 75 it (Provisional Tolerable Weekly
Intake : PTWI) 25 pg/kg (KHMENEE S, £ D%, PTWI O XRG4
TOEMBICIER SNz, 12, EEOELSEREL PTWI L OEN/NI N L
N5, 2004 0 a—F v 7 AEE 2 (Codex Alimentarius Commission : Codex)
2BV T TR OFRTEYRS I &L OMIRBULIC BT 24TE R | 23R E Sz, Lo
L. 2010 4 6 HIiCBAfE S 725 73 [0l JECFA IZB\\ T, HEISHTIZ A D
WCHFHIATTHAL, ZivE TO PTWI (25 ng/kg IKNE/H) 23EFICHE AL &
FEEIRVMETH D EART I LTS TRV &N, Tl FiFoiuiz,
F 7o HEKSHAT T, #1710 K 2 EE @B 2 BT 2 BEOF LI RE S
NImol=Z Emn, Fifz7e PTWIL IR E S e o iz,

—J7, KETIE, KEOZEHENEL B Z 2B ENoHEEBH b
O HEFUL « AR ZH0, TAETH, 2007 FICHER O L85 E
ML THIAEENAERNST D Vot FENPERNCTEZ -7, ZIHDFE
MB& & ->2MFIZ, 2008 42 7 1 BAGWH ITRMLEEALE CF 15 4 5 /]
23 HIEMH 48 %) B 11 KX 1 H 3 50O [NORFICEZEN LS L 2Pk
L. XTI 2720 IR 2T 556 T, H 60 Lo R @R B h 21T
INEENRNE X TR D L L, BanfATE (B0 22 4R7E1EES 233
5) O#IEROEROIETCITE S H 2 O EEDOIITIR L Bk Z RE LT,
D%, B ZEIARESE 24 FFE2HOBEICLD 200849 A 5 BT TE
AEFTBRED BIRE K OB IR TIEDO B OUUEITSR 5 TN ZERE 23 72 STz,

R ZEZERT, X< BEELEHNINOIES L EE 2. ERLOMELD
B Al OB O UCEI NI RACEIK O Hkg FEHEOSIE (2003 427 A 1 B
FCRAETIBRE ) B AR EEEE) (262 2 & An R BRI Tl < Ban B iRIC
B2 REamtEREEN 21T O 2 & NS THDH Ll L, 2008 44 H 17 H
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RHEE X, HICBEET 20O HFMREEDOSINEZ S CTHERELIT O 720,
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oo LTER- T, b FOAIRREEICIZERB RO & NBHKEOEHMPRIEL TV
%o ZD7H, b MIBFAFICEN T, BF (BW7ET Tl KA
M#RE - RN O DX E LT, ) . R, T BNEEOWRLEEARD
SIZKFEEZIT WD EEZLND,

iz OWT, BRSO TR S NEFRBER S ORI EE A UL L, 1IX< #EXL
OMENENRRIZEE T 57 — & | SR 2 P78 % 2 W TR LR
BEETAM & SEht L 7=,

7B, IS 720 2 LR TR A R 2 <P 1 > R O<HIR 2 >1T7RT,
<BIS 1 >1E, 2012 FHo—k#FETH D, <BIR2 >3, — s DRIz ISR
L= CEREONEZ BN O L L TW5D, kB, —kREUBOE MIBIT5
SRS 2 SCHRINEE IR W TR RIRE OMIE S BOREICER L, 2T
X CHEkEERE LT,

2 ZAFRTUEOL O, BN EZERBESHMHESER FHEO S EICL Y. 2015410
A X 059 SRS AR EE S,
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1.
(1) SRIFKCEEDHE
DBEMNSDIFLE (KAF1>V. 2. (1)~(3), <BlFE2>1. 1.81)

X< 5

a BEMNLDIECE

SRIIZIKIC DT A EMCEENTEY | MBEIZBITH2EENLOFHIEL
BEICOWTIX, v—7 v bRy AR L2 EKR ORI XL - T
HeES N TWD,

~— v "Ry FARICELDRFEE=FY VT ORKRTIE. BEND
DErOHEE— HEIRE (—AM720) 1 1978 /FITiX 100 pg/HLL ETH -
7oy, AR 6 1982 4R F TIZAMMITHE LT, F72, 1982 FLIkE & — &
FEWD L, 2019 AEOHEE — HEBEIEOFEHMEIZ, FH (Not Detected :
ND) # 0 & L7=36 855 ug/H. ND ZE &R (Limit of Quantitation :
LOQ) @ 1/2 & L7835 8.88 g/ T o7, SOHEE— N EEE O RIEL
b&X 112RT,

BENOORIFL BERICHT IREOE2FHEEREEL LITRT, ~—7F7
v "Xy FFRUC K A, BERE L b, EFEo®RE TlIfttE — R #E
HBEITH 2~9ug/A L 72> TWD, ~—F v bRy FFRUT X RS
FACES BRI F G FEO—FIZX 2 1T7-T, thBREICEZ 545527
HRMEEDAITH D NI L > TR > TND OO, FEEDO R MEED
LOFHNDRENEWIMHPNTIA LN T,

728, BHBRA (Limit of Detection : LOD) X% LOQ AR DFEFII 2L
T—ZIZONTIEL, SRIEKEELHET HITHTZ> T, ND OoHER%E
ND #0 & LCHEHLESGAEE, ND 2 LOD X LOQ @ 1/2 & LTHEH
L7EGaE L T MERBRPREL BRLIGER DD, MEROFTND OHD
LEIEDREVGE, LOD X LOQ BN EWWotTiEad FAni-iGa . T ND #
ISR S IR HEE R R OMRICIERE T 2 MLER H D,
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oy
[
o

oy 7 190 Pb
- \ Pb |
Hy © 80 A\ :
Fe o WAL
HE « et poi -
% w20 ) Q| )w_/"\j,_._/\_\ o
i AN O A C0-00
W 0

1975 1980 1985 1990 1995 2000 2005 2010 2015

&
1 ST —BHEREORELEL (1977~2019 £F)

(Falls 2019 (B8 1))

2020

&1 BEIOOHRECEZICHI HIELAERR
Ji P L VR, R IE<BE %5 S MRSk
~ — 7 | RELE : 2015 & 4.69 pg/H (HEEME) LOD : 0.17 ng/g HAKD
v b X BBET  ERE RER (47T LOD &) 2017(Z
ATy 2)
FHR | HESE : 2019 F SEHAME 8.55 pgl/ B LOQ:0.026~5.8 ng/g | falli s
BT« 4x[E 10 Hulg (ND=0 & LCHH) (BT LY R | 20193 K
JHIE 8.88 ug/ A %) 1)
(ND=1/2L0Q & L CTHH) (ND Hudsidize L)
b B 3R | FRAE : 2001-2004 BATEEME (TR Z) LOD : 1 ug/kg Watanabe
T BT EhRIR 2.28 (2.21) ug/H (ND=1/2LOD & L | et al.

K5 1296 4 (B 159 4,
L1374, 3-6 %)

(0.12 (2.18) ug/kg {K&H/A)

THEH. ND B
L)

2013(% M
3)

TAELE : 2006-2010 4

WA« AR 5 Hifik

XRF 10 R-70 RO B &
(319 44)

LEE RTEEERZE)
5.61 (1.84) pg/H
(0.0955 (1.88) uglkg <=/ H)

95 /8—F& & A UM 17.3 pg/ A
(0.219 pg/kg K&E/A)

LOD : 0.0003 pg/g

(ND=1/2LOD & L
THEH. ND Hit#
L)

Hayashi et
al. 2019(=
R 4)

TATAE © 2016 4F
WAt « AA 3 Hifi
RRE A 154

EHIE 0.082+0.047 pglkg A/

A (4.5 pg/B%)

FfE 0.069 pglkg ARE/H (3.8

g/ H*1)

#ilH 0.021~0.17 pg/kg A&E/0
(1.2~9.4 pg/A*1)

LOD : 0.40 ng/g
(ND=0 & L CHH,
ND #iFtdiZe L)

BREEE
2017a(%
i 5)

% EREHOFEHERE 55.1kg (PR 264E3 A 31 B BREZEZEESIE) #HWTHEH,
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N7t 1S

B2 <45y bRy PARICKIRERRICEICRRHAIFTEE
(2010~2019 F£F14)
(F&LL S 2019 S S 4ERK)

b. BREIKMSDIEL T

BB OEIE S BICHOWTIL, & LTERDHW LI TN D FEKES,
k& F R OZE OMOBEEE DG DEHBIEIJETH D LB X DAL TV DS,

— WG LA TIE, 2018 FEEDKIERFHI IS 1T D AKE OFE KKK ErR
EX, 2FEONER ST D 95%LL ET 0.001 mg/L AT THY ((Ath) H
AAKEWE R 30 FERARR (AR kAiE) &R e). o/
NHDIEL TE I LT, BN S DIEL |IT/hSneEBEZ N,

T, =y bR A Ty PRI K 2HERLOPERERAE CTIT—fxI, K
BRI FTINT 4 —HX—HEEOTHELTWD I Enn, BRSO
ESBIZOWVWTE, INHORBICLDHEEOHFITIMKINTND EEXD
i,

Ml (2019) (B 1D TIE, $hoHEE— HHHEE 8.55 ng/Hioxt L, &
BN S OHEE— BEBIEIX 0.197ug/H &£ S TE Y (0.197/8.55=2.3%) |

MiLs (2019) (B 1) CTHESN TV DEEOEETH LT,

KA & 2006, 2007, 2008, 2009, 2010, 2011, 2012, &S 2013, 2014, 2015, #
(% 2016, 2017, 2018, 2019 /> HAERL, (ZHE 1, 94-106)

AGEARITEOKR B K » TETREE OKE L8 LT D, BUKE NS oK Z D A+
TR (BER) E T, LR OEMOITEE IIEREOTFEMTH Y | FHKES
DOHEFFEHIITREF DAL D H D,

JEA B 12 LR, BAEICEB W TR TOI TR Y | BIE F TEHELKE & O% K
BOIY 2 3D STV 5, 1999 4RI E N L7-FHE TIXLER 27,000 km 248 2 58
KRB DFRAFE L T2 2Y, 2018 FEJERICHE T DR ARLER X 4,399 km & 72> TW5,
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EMOKEER (2017) (BRI TTIL, $hoHEE— HEIE 15.43 png/HITkF L,
B 2> & OHEE — HEEE X 0.055 pg/H (0.055/15.43=0.4%) & & T
WD,

AS SN 1% QI ﬁ%mﬁ%%ﬁb&motmL DAEIKFEL D 5 A
BEIN, SRR ENIREWVERANE LR ERH B,

aﬁ%ﬁ%ﬂ-ﬁ%@”#%@ﬁ<%
B HIE - FaR #6@@i<%;0w1i s, ik, wdE
M@%I&Tﬁwgﬂéﬁmﬁﬁ% sl %ﬁbt@i<*ﬂiﬁ$
DHDOEIZ BEOHTEICHAESINTEY , BFREAN LI BRITEE
éhfnﬁ%k%z%hé
— S T, —IEAICEBSEICEA S D T 7 ZTIFRITE v
W2 L BETIEERORMME LTEIDIEAETHZ EIXFEAERNT &
AR ICHE Y Z EN =R EWITBE T COEDITIEH LN L%
Mo, BEIEOHRTYH, 77 A8 &R N OERBIHERLEL 226 01 <
BRITTEAERNE LTS, £, Mas b DX < &EIZHOWTIE, 2005
DY 2006 A1 T3 S AU 72 [E N CHitil 9~ 2 Ftdian O gnis 2 B3 5 A i
Rl ONT 2008 F- O E AR « REFEOMRE S LI, BUERNHOERE
\ZDWT, BEEE LT 20 g ZFapias 2 W CTEIT 5 &0 9 R RED
%k’Mmbk—aét0®@i<$aiozugHT%D BEND O
BTl LT, BSRHEE N LR EITNhESnE LTS,
ﬁﬁ%uﬁfi\WDL?%«%%t@ﬂ%iﬁ%hﬁ#oko

QEREENLDIECE
(KBEFEI>N. 1., V. 1., 2.(4)~(6). 3., <RBlE2>10.2.. 3.83H)
a. jc’;—?‘m\l‘oo)li@ﬁ
W AIE < BEIZBE LTI IR BT C O BIEREE ) b DRRZEIE <
BN o 1-1ED, —7‘&?’” 75)%0) IZ<FEL LTRGNLDIZSELD D,
—UCRE T, BARZEIZEI 2 KA TEHIRE O KM FIEIL 1975 412
I% 140 ng/m3 LA R ToH > 723 ORI L, 1990 FHiIZIZITA 40
ng/md3 720 FOH LML TIRTLTWVWDH Z & 75?3%2&‘2}%“@/\60 b gV
XA VU O IO BERIMG % (R B S VT PEY A BRELEE O
WE D RAFA~DIROMHE N RESBD LIz EEL NS, 1999~
2003 EDORKTHIEEOE =% 1 o ZHIEM (Bl 21E, 1999 4TIk 33
ng/m3 2003 #Tl¥ 18 ng/m3) ZEEHAWTELVTHLE « I a2lb—T g
(Z X D HEE Le NIE < BEOEEMEIT/NE T 0.017 pg/kg KE/H . KA
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T 0.011 pgkg KE/H ThH o7,

— UG LA Tl BREEE D 2018 FFED A FERKIGIMEE=4 ) 7
EIZIBUWNT, 2FH 15 #14T 2.8~8.7ng/m3 & 72> T\ 5 (B4 (2020)
(MR 8)),

BIIEDORKHFEREEIL 1999~2003 FICHEARTHIZEKLS o TNAH T &
ERETIT @%E®ﬁﬂ7ﬁ>%@f’\i<fﬁﬂié Bl u/J\éb\k*ﬁﬂiéﬂﬁ_o

APSN —7k$|§%:f VBRI bLEEN TV AR, SEIEIC
INEOIMHFERREN ERT 5 2 ERNEBROMIEIC LY RSz & L“CI/\%S
D, —IEEURE T, Y BT A& iEEonienror,

b. tIEMSDIXL E

—REE T, BRI A/NEO NS ORI BERIZOWT,
NEARERT S HEOBEORREA 200 mg/H S {RE L9 2T, 2000 4
WZIRBREETIC L W s S e LR ENREE 13.2 ng/g i35 & 2.64 ng/
AEpp i ELTND,

—UHE LR Tl LS DX BERICET 2D BT o _XEFc i m
FITEeNR o7,

AFLEMAD 9 B, Takeda & (2004) (B8 9)DARA M O M o> §1 I8 BE
DOHHEAE 20 mgkg M OKELRSEIRGET (United States Environmental
Protection Agency : US EPA) ® 154 & 5 ¢ Recommended Values

(Central Tendency) (1~6 j#% :40 mg/H. 12 LA E : 10 mg/H) (US EPA

(2017) (B2 10)) O EENPLOIF BEBREREZRET DL, 1~6%T0.8
ng/ B, 125l ET0.2 ug/BH 72 %,

C. ENE (W\DRARL) hoDIELE

— RS T, NI /N OENENS OROMIE BRIZOWT,
2004 TS S TN B ERR L O BT EAIE 117 pg/lg ZHWT, =N
BEOE A EE /NIRRT 2 /R KME 200 mg/ B &€ L CHE L2 R,
23.4pg/lH CThHhH-7m L LTWD,

— A LIRS T, 2006~2012 A2 19 #EFIR O — R EE 100 £ O
PRt =B DA U 72 SN EE R ERTR L O T A 49.1 mglkg 7 O AN EE R
w4 100 mg/H & UL THETE LS ET 49 pg/B EHESNTWVD

(Yoshinaga © (2014) (B 11)), F£7=. 2014~2015 F(Z 1~3 D/
DN D ZERE 89 BFDF ks Z A7 bR U 72 SR NEEFR SR L D HR Ll 46.00
ugl/g 7> HENER A E AT 0.03g/H, /NET0.06g/HE L THT L
SREEEIX, /N T 1.90 pg/kg (AEGA, T 0.19 png/kg R EAE L RE S
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LT3 (Ohtsu » (2019) (R 12)),
B RS R O RS LR 2R L CL AR E LTZENEND
OENEL FICHEIT MR, FERoFEmEXG s LzmE—D2>DHRThH o712,

d £ FRAM. BELEEMLDIELKE

—REE TR BN THET AHEICOWTH TR S Z & XHKRIZ X
LA E L THEm S N BRGNS, thax B AT 5B TH-ThH,
O TROAETTIRERIZET, o ThHh Lo TR ZAIAA T, TN

WA To & ZIZAE LD HIRICL DBEHOR R, a0 ENIZIVIAEND &
BzonbE LTS, o, HUEDREEEZ LT > THRAALEE 1 H 7
mg EAEE L. 0.07 mol/L ¥il2 T 5.2 uglg DR N & HBIEA 7 mg fRAIA
NIESEEOIEL FEEIZ0.036 pg/H £ 25 ERFE LTV D,

—UEELRETIL, Y BT _REFmAIIE N RD o T,

e BEMNSDIELCE

— S TIE, Sk IR A 24 Wil R B HAh S T8 I iR BEIC 2 b
ol b BREITBITEERILS BERE TIERWEBZ 6N &
L7z,

—RMELRE I, Fiizem g onenot,

QBEAEMNLDEHFEE
(KAFEI>V.2.(7), X.2.(4) . <HlFE2>T0.3. (1))

— R K O E LU (245 B 7o/ N R ORI B 1T 2 SRS
TERICEATL2EPEORE LK 2 KUK 3 ITRT,

B, KRR, T8, BEABEOEEERGOMITERICEH L UTHERH
2bDD, BENODOHFENREWHENH H— 5T, HESLENE NS OF
EMRENHELH Y | EHREMOILZESERKRE NS0T, £70, BFENLLD
HE L LT, TELAORNENS OFEHLEHE T HEICE > TUIK
TWARBMEN D D Z BB BT,

BIARN D OE BENEMEM TES DI DRREDSTEHB L LT &
BARIZE ENDIRRENFIEIC L > THRR D T &0, B BED B DR EUEHE

IZY 72> TEEROBEETIER T 74/ MEAE R (ingestion rate) %
FIZLTWEED. T 740 MEAEL U TEMALIEIC L » THERENE
LI ERHD,
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%2 MNRISHT BB S OFEE

XA Y R NN SRR

IR (0~6 mEHy) HL a5 82% P S 2006(2 R 13)
Bk 9.2%
+ 8.9%

NRCCEH51RR) L 334 | BE 22.3% Aung et al.2004(Z 17 14)
+3E 54.4%
ENE 21.4%
K& 1.9%

IR (T~85%) . 34 ZR (8 7%) Takagi et al. 2020(Z 14 15)

AH 8.6~12%
+3E 57~79%
ENE 10~32%

#ZI (8 7%)
ABEFE 15%
+%1 0~21%
+H#2 0~16%
EHNE 66~83%

B (7%

#HE 5.9~11%

+1% 10~28%

ENE  60~87%

IR (1~3 %) . 874 HNE  38.4%%2 Ohtsu et al. 2019(=# 12)

(%D  0.6~81.3%)

M1 BB AR ORCEK DN E D D IERRIE < BB TRLEE W TNEO K ERNE K OV AT
THRME BESMAEHT Lz, (—K#HE P24)

K2 BENLDEFEERIZOVWTIRFBICHH L 2o T,

£3 BALHHBEEEDDSDESE

AR BALIR D B D F .- BN

FRAKL /i 88% P & 2006(Z M 13)
REK 9.4%
T2 25%

I, 86 4 SN 16.1% 72 Ohtsu et al. 2019(ZH 12)
(#iPH  0.35~55.5%)

X1 I SRR OEEK ORI b Rime i < BRI TE 2 H WV CONEOBAFE 8 Rk ORIk
FTORATESEESMEHE Lz, (- KlE P24)
X2 BENLOFHFRIZOWTUIFEICTHEHS o7,

(2) mMPREEDOHBE
DIECEBH/IZL LTOMPRBEE (<FFE1>X. 2. (1)38)

MAREIL, BF LB OTEEOEERN SO ~OE < #&0FEREZ Kk
THEEZOND,

MAER ORI AN T 36~40 B & LGN I ERTRE T —i%
WCERITDIZIK FEETL T EKM L TWND EEZ LN TWD, BIEMRIE @R
TCIX, B2 28E - MEOMICE T 2800 MIIEFREICHD Z L0,
VINEBROKRG S LTIV OE) G | iSRRI AN AT & A HEE
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THLODIEREL LT, b ORI S IR E TR UL S
TWno,

QEMNERUVENE O M inEEDIKR
(KRH/1>X. 2. (1), <HFE2>0. 4. 581)

— WK R O — RS ARG D =B ENC B T B /N R Ok A o 1 H
PRIRFEICBET 25 AR 4 ROE 5 \ORT, £, dBAMEICRT 5 s
FECBT 25422 6 1ITRT,

FAITRT EBY | WABEICE T 2 H5LO/NEOIMHERIEEEIL 1990 1% &
Lg% LIRS Ao T B, £72. Nakayama & (2019) (B 16)1%. A

(hi) oA FP R TR 1TiE = 25 FEM T 1U/A~1T/10 I FLTWVWH E LT 5,

72720 BAETO/NEOMPERREICRET 285X, WTN bR o7 H
BUZERIT 28400 300 AREEORERE R THY . 2ENRMAITH/5T
X720, WAL OFHE TIE, R & el U C/NR o I PRI EE 0D J5 AN MEE ) A3
HHITWDH, NAEOFHETIET—E LA AL T, K0 KX
WIHE COBGENMLETH D,

TN ETORRANOIM PSRRI T 2 A D% 1, 58 M ke ST ok
WCIRESILTWD, AR E N TV ARG, BREENMT - TALFWE D
A~DIFFEERE=2Y 7R BREYE (2017b) BR1T) OAHTH-T
DN, THUTHAREE 3 il T 80 L FEEDRME Th 5, T TIX. RN
BRI MEARIZ L0 T EREME T2 Z &M TR Y o7
— Z DERUITITEBE DR LETH 5, KE O E R &£ A (National Health
and Nutrition Examination Survey : NHANES) @5 — # (23 < W98
(Watson & (2020) ([ 18)) TiL. I FEniEE X, RO IETIR
LPEDO M IR DR 0.8 f5 Th o7z, £z, MBS OFHETIT, HEOMm
IREEIT MR & T 11~1.4 FRREE S &g O3, ML a2 m L
fE ) 25 A %2}%7’:0 B ENC IR F i & B L IR L To#i
IR  MERIOFRRIC X D ISR OEWEZHET 5 2 L IXRETH 5,

%Uhl@ﬁuﬁljf WREIZRE T 2 M AITREMN TH D08, -8 b O L BREIC
B2 2FEA (maFilld) OXIRE (i) oA EniEEix+JE 0.61
pg/dL TH YV | K[E D NHANES OF — Z (ZHS TR B 1T 2 i O i Eh
TEE OHIE 0.62 pg/dL ERIFEETH D, £io. KEOMAPEREE T, M
SEfMAEEZ BB L TH & i L TRWKEBIZH L EEX LD, Lo T,
TN EOMmAFEREE X, HRAMICATHRWKEZSD EEX DR,
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x4 BAEDNRZRRE L-MFRIREEDRERR

Hulg K Y A PO Eiw" I H SRR SRR

B 1 5 2 (ug/dL)
FRlA 0 1993 4F | 1~15 5% 188 4 FHfE YRS 3.161.50 Kaji et al.

(#iPH 0.80~9.51) 1997(% 4 19)
i L 3 H~15 % 282 4, SR E AR A= 1.5510.85 Kaji et al.
2004~2005 4 (%P 0.19~7.68) 2007(2 R 20)
Fif o L 1~14 #% 352 44 BATERE GRTEEERZE) Yoshinaga et
2005~2006 4 2K 1.07 al. 2012( &
HORAR., B B 1~3 7% : 1.22 (1.50) 21)
KR - 4~6 % : 1.06 (1.53)
2008~2010 4 7~10 &% : 1.04 (1.50)
11~14 %% : 0.970 (1.49)
e 9~10 % 229 4 SERE R 72 1.0040.32 Ilmiawati et
2008~2009 4 (iBH 0.41~3.00) al. 2015(= R
22)
WA - 2.4 (1.3~3.4) % | 894 MEPE SRR Ohtsu et al.
2014~2015 £ 1.30%+0.07 2019(& 1 12)
HALIR D 12 5% 289 4 AR il 0.7 (5~95%ile™ : | Tatsuta et al.
2015~2018 £ 0.4~1.1) 2020(& ¥ 23)
CGRdb=ak—1) LR i 0.6 (5~95%ile :
0.3~1.0)

¥ ZORTO%ile I X— L 2 A NVEDZ L,

x5 ELVEORAZXMREL-MFREEDIAERR

Hisdgl J O NIA SEEE i R GEE LG EAYJE S STk
PR i R 1] e (R £ (ug/dL)
SR H] I 231 44 WME R ZE 7.8£5.4 Tsuchiya et al.
1974~1978 4E (#iPH 1.7~25.3) 1984(& i 24)
KIRWF : 28.0 5% AN OME | MR 3.7 1.5 KIS 1988(%
1983, 1985 4F 73 4 (FiPH 1.3~7.3) 8 25)
2E 19 AT 46.8+9.6 % i 293 4 B(EME CRTEE R ) Watanabe et al.
THATAE 1979~1983 4F 3.39 (0.16) 1996(2 % 26)
2 19 P - 53.5+£10.7 % P 375 4 KeAn ELMHE  (BRELERZE)
FTHAAE 1991~1994 4F 2.32 (0.161)
[FH 8 ABE IR 44.4 P 1,420 4 | FTEAME 1.58+1.51 T 2010 R
2002~2008 4F (20~81) % (#iPH 0.48~10.5) 27)
HALAR T 31.4+4.4 5% 1% 649 4 W {1,083 Iwai-Shimada
FEAEHIRT 2001~2003 4F (0.310~7.024) et al. 2019(=
(FTH 28 1) 28)
(Rdb=ads— 1)
4[E 15 HuI - 31.7+4.9 7% 147 58,670 4 | R 0.61 (25~75%ile *2: | Jung et al.
ZEAEHIR 2011~2014 4F 0.49~0.77) *3 2020(2 % 29)
(WTHE P/t ) Rt
(= aF V)
2012~2016 4F 40~59 7% 404 4 FOfE 1.1 BREE4 2017b
(FHEFE 3 Hihli % i) (%P1 0.43~5.4) (B 1)
AR 32.2 (22.0~ 15 89 4 SEEME AR Ohtsu et al.
2014~2015 4£ 43.0) W% 0.69+0.04 2019(2 1 12)
%1 2L OV T NOFRMITIERET /R INITON TR, WL O0OY > 7 W TEIRRTEN BRI X T
WBHEWS A DT,
K2 ZORTOY%ile I \—kL XA NEDOZ L,
¥ 3 TR OFEIT nglg ODEAITH 723, L aFAMEORNSEOMIPEHIEEZRE L

Nakayama & (2019) (B 16)% 1 Goto 5 (2020) (ZME 30)IC 1.0506 2 W THE L- L\
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IR H -T2l FREOHE Z 1T,

pg/dL OHAL TOEZHH L=,

#£6 HAEICETRMPRBEOHERE
- Huldk | AT bSE =5 N A EREE (ug/dL) 5IHT
kE (NHANES (National Health and Nutrition Examination Survey))
2015- 1Ll | 4,988 4 BATEEIE (95%CD (50%ile™!, 95%ile) CDC
2016 2019( =
41K 0.820 (0.772-0.872) (0.780,2.75) e 31)
Bk 2,488 4 Bt 0.921 (0.864-0.981) (0.860,2.93)
M 2,500 44 et 1 0.735 (0.679-0.795) (0.720,2.39)
1-5 7% : 790 4 1-5 7% : 0.758 (0.675-0.850) (0.690,2.76)
6-11 %% : 1,023 4 6-11 %% : 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 mLL E ;2,610 4 20 LA E : 0.920 (0.862-0.982) (0.880-2.89)
2015- 18-65 m% | 1,899 4 A fmEHE (95%CI) Wiener
2016 and
Lotk - 51% 2K 1 0.82 (0.77-0.87) Bhandar
26-44 7% : 40.7% HPE : 0.94 (0.86-1.02) i 2020(%
et 0.70 (0.64-0.77) | 32)
18-25 7% : 0.55 (0.52-0.59)
26-44 1% : 0.96 (0.64-0.76)
45-65 7% : 1.06 (0.97-1.16)
1999- 15-44 7% | 10,066 4 LTI HE (95%CI) Watson
2016 DIk 90%ile et al.
2020( =
I 0 1,283 4 IF4 + 0.624 (0.576-0.676) I 18)
1.30
FEIR A © 8,783 4 FELFIE Lot - 0.781 (0.762-0.800)
1.61
% (CHMS (Canadian Health Measures Survey ))
2016- 3-79 7% 45174 BT (95% CD Health
2017 HfiE (10-95%ile) Canada
2019( %
41K : 0.93 (0.85-1.0) {1 33)

B 2,257 4
Lt 2,260 4

3-5 % : 473 4
6-11 7% : 511 4
12-19 5% : 521 4
20-39 % : 1,038 4
40-59 7% : 990 4

60-79 ik : 984 4

0.92 (0.39-2.5)
A 1.0 (0.93-1.2)

1.0 (0.48-2.8)
etk 0.82 (0.77-0.88)

0.82 (0.34-2.2)

3-5 5% : 0.56 (0.42-0.73)
0.52 (0.31-3)
6-11 5% : 0.54 (0.48-0.59)
0.51 (0.28-1.3)
12-19 7% : 0.48 (0.43-0.52)
0.46 (0.25-1.0)
20-39 7% : 0.78 (0.70-0.86)
0.82 (0.35-1.9)
40-59 7% : 1.0 (0.94-1.2)
1.0 (0.50-2.6)
60-79 7% : 1.4 (1.3-1.5)
1.4 (0.69-3.1)
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< Huldk | AT pSEEa N M ERREE (ug/dL) SIHT
*unreliable
TR (BREL - XA A=A T A BRSSO D R
2014- 6-74 7% BTTEEIE (95% CD 7T R
2016 5 (10-95%ile) NSRRI
J&
6-17 % : 904 4 6-17 %% : 0.989 (0.938-1.044) 2020( &
0.976 (0.561-2.166) fE 34)
6-10 % : 3874 6-10 % : 1.084 (1.014-1.160)
1.076 (0.631-2.389)
11-14 % : 342 4, 11-14 %% : 0.943 (0.886-1.004)
0.970 (0.522-1.917)
15-17 5% : 175 4 15-17 7% : 0.905 (0.790-1.038)
0.863 (0.519-2.206)
HIE . 455 4 HIE 1,136 (1.051-1.228)
1.123 (0.655-2.420)
LR 449 £ )2 0.864 (0.805-0.928)
0.859 (0.511-1.814)
18-74 1% : 999 4 18-74 1% - 1.850 (1.743-1.965)
1.902 (0.807-5.038)
18-29 1% : 61 4 18-29 % : 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 1% : 361 4 45-59 5% : 2.193 (2.050-2.344)
2.203 (1.197-4.689)
60-74 7% : 328 4 60-74 % : 2.758 (2.553-2.980)
2.757 (1.432-6.685)
BPE . 405 4 B 2.240 (2.079-2.412)
2.195 (1.063-5.870)
M 594 4 4 1.553 (1.440-1.681)
1.572 (0.676-3.892)
T[]
KorEHS-C | 2012- 3-18 % 2,346 4 BATEHME (95% CD) Burn et
(Korean 2014 95%ile (95% CI) al.
Environm 2016( %
ental 4fK 1 1.23 (1.21-1.25) %t 35)
Health 2.14 (2.10-2.21)
Survey in B 1,228 4 B : 1.31(1.28-1.34)
Children 2.23 (2.17-2.34)
andAdoles M 1 1,160 4 P s 1.15 (1.12-1.17)
cents) 2.05 (1.98-2.11)
3-5 4% : 427 & 3-5 4% : 1.34 (1.27-1.41)
2.28 (2.08-2.50)
6-11 7% : 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)
KNHANE | 2017 195500 F | 2ok L TR MEIIE (95% CI)*2 Ahn et
S $%2008-2017 T 16,873 | 4k : 1.46 (1.43-1.49) al.
(Korea 4 2019( %
National B2 1.65 (1.61-1.69) % 36)

23




- Ml

WA | ARE

N

iR (pg/dL)

ST

health and k¢ 1.25 (1.22-1.28)
nutrition

examinati 30 oA ¢ 1.14 (1.09-1.19)
on survey) 30-39 &% : 1.31 (1.26-1.37)

40-49 % : 1.56 (1.51-1.62)
50-59 7% : 1.78 (1.72—1.84)
60 ML I : 1.80 (1.74-1.87)

X1 ZOXRTO%ile T \—k XA NMEDZ &,
X2 MR, ., BRI, SRR, WS R OWGIEEE, BE Y 7 GRS IR R OEEE 1

T4 L7

QRAENHEHNEDMFREEDLM

BEDOTRMNE O EREZHENT 5 =010 /NRIFHIEa A — FEEDORSE D
95 Tatsuta & (2020) (B[R 23) THATRIR E o T-xt5E (12 0. WA
i 2015~2018 ) DM HERIRE, AT 2 FARHEONGRE (GhiF, 0k
F2011~2014 ) OIMHERIREO S EZMIT T2 L & Lic, EhENDS
XA 3, 4 127R7,

Tatsuta & (2020) (B 23)DFT—X e, 12w (289 4) Ol HEniE
FEDOHRAEIT 0.66 pg/dL, 95 73— ¥ A JUfEIE 1.04 pg/dL, == F)LFi#
DT —=Z b, i (96,696 44) O ENRE O HRAEI 0.61 pg/dL, 95 /3
—Y XA VAN 1.11 pg/dL EFEH SN,

7272 L. Tatsuta & (2020) (B 23)DOT —Z 2O\ TiL, /NEO I FERTR
X 2 R T —2IZ#E L%, UMK 228000 (P15 (2006)
(M8 13)) . 12 W oI PSR E DI/ NI 2R ZRET L L O TN &
L, HIKOT -2 THDH I EICHENIMLETH D, £, TaFAREDT
— 2 ZOWTIE, LM B & TP EREEINMEL | & IR T, 4F
RHNC B K 208, FEAEAR Aotk & bl U CIi SRR EE MW RTREME RN B D = L &
ER LT ECHRT 2MERD D,

RHEEMEICHE Lo, B THIARER T — X IZES X 5 & | Bl
TEOENEITIH T 5 FHR 72 AR EIL, 1 pg/dLRREDH 5 WIEZENLLT T
boHrEEBEZLNTZ,

2B BNETYH., —EHOREEITHONT, LB I SR EE NS X
NTWDENR, ZOFRIZONTELBTIES L INTE LT, MAHhBEENE
WREOEANSHOBETH D EE 2 HND,

T, BMBEIZBT D, BFEEEOT-EEOBERI D OIE L TOEEL
L TCTHYET 5720121, BTAEICEBHN T, HHRESECEEICITh TS —
EHROE a—< 2 N A FF=X ) 7 2FE L AREEOH D0 7L Ch
FENEE OB ZIER L TS MERH L EEZ NS,
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35 -

Median : 0.66 ug/dL
2 95%ile: 1.04 pg/dL
n=289
&
<15
10
s
0 NPT T T T TOr 1P T TP PT P PTTPTTTLS
SERTIRIERRFIEEIRLIRARIFRAESES FIRIEXRZ
e < LR T~ ST~ SR S A B B e B R M o om o T
s23330cdRdRdaniRdndesidiiagiiig
S 8 0 6 0 € O = w v - od o d NN NN A S RS - v v v
BEROROOPIGRE (ug/d)
K 3 Tatsuta 020) Ox%E (12%R) OmAbhiEE

b (2
(BRZREZESMNIT—F2TT1L—7 2021) (B8 37)

Median : 0.61 wxg/dL
95%ile: 1.11 pg/dL
n=96, 696

30000

g
<
HI00O
‘,4 IlI_
,|

BHMPRRE Gr/d). 5 ue/dl HFEHAER
M4 TaFLREORRE (FiF) OmpinRE
(BRREFBRMBT—FJJ)L—T 2021) (B8 37)
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2. ANEHEE
(1) RIR (<BHRI>VI 1., <BlE2>M. 1. (1)38)

—RHE T, LLFOMENTEEH I LTV 5,

RO A& O TROBI S 72 THELE DL BRI S D5, EDWRIY
BOEEIRIXCEI N FOAEBREE (P, EBRRE, SRV T LD
BHCRAESE) 1T L - TET 5, HLE TIX, AT 10~15%FEE, 4% 2~8
D/ TH) 40% DERDRINE D, A DIKEESH bW O W R T 22 IEIRF
T 20~70%, ERFFIIEREL T 3~15%L SN TW5D, HHESENER KD
PO R A 30% & HEE L2 S D B 52 BMEHRIIAR T2 TH 5,

—WRHMELRETIZ, 88 in vitro A AT 7B E VT 4 IZOWTLL FOIG
WMRFLNTVND,

THALE N CEAMR L 72 W ERITRI S e\, L7aad» T, TEEE IR T D80TR
fiR T DIRIRIC R & 728 % KT T, 2072, B LER OMREN G
I BEELHERT 2 LBKFHE & 2%, HILENOSORIEEZHEET D in
vitro “\A T T 72 e T o BB B D05, O D EETEA LR O RO
M. BRI EOLRUENTTRIC L > TRES B D7DITHBONHERS B
X8

Fo. A FT ATV T 8 InvitroNA AT 7BV T 4T —X % H
WIZ AR T T U RELTUV, Invitro/NA 7 7B EUT DO FT A
TV T 4 2 TT 5 RBIEE T VADORE Z R AT E T, EE
NOET N OHEERITEMRBERN S 5D 2 & ZRIHRIC L TIT> TV DD, /S 4
TIRIEVT 4 LA FTRATEY T 4 ITIFZEMBERR R oTo L L TR
D\ invitro XA AT 7D T A DOAAFT AT EY T 4 ETHT LT
DOBEET NVROZYHIHER DD EEZ 6N D,

(2) DFWERUVHEM (KBHFE1>VL. 2., 4., <BFE2>I. 1.(2), (3)8HK)

—WHE T, UTomMmARTEH I TV D,

RO, AL ORI SAL2 81, Mk M OMIGRELRR  (FFise, A, e, &
g OV #E) WONTFICHERE SN D, EFRIRE TR EN DK 96%I37R fEk
ICHFEL TV D, N SN TZTF TR b Z < SR I, A TIERNARTED
1 94%, /DR TIHENAMED T3% N EIFET S, BHEImikicBE L,

TRAFT IRV T 4 TT 5720, HEERER LIZER CRs b Lcsho &%
HES 5 in vitrokBR1E, (US EPA 2007, 1L1% 2009) (#4107, 108)

8 Z ZTlE. ROMICER SN LEME OREITHT 5 . EBICHH L 7> BRI S hAEBR
RICBAT LTI BOEIS,

26



R QR DI PR D F - ENH) 40~T70%., 9~65%ITHHE L ST\ 5,
BRI BEE T TR, BARIME EWEREDORHICEIT 800X,
HWE, EFIRRBICS D, 2ok, MHMREIZ—RANIE EREE LTHY
SY N

PO HERGE  TEEE CTIRIN S N7 o 7o I EE s S, R E
TEBEENR» ST RIS E B L ROt S N D, AWHa0 =
1L R DML K O#GEAE T 36~40 H, BT 17T~274FEL ShTW5,

TR O REA D I 0T B 1 TR TN I R TN T 5 28, %
(2 R 5, SRR B NS 3T T ORMA O I RN AR Tk, iR oo
AR (Z OFF O T3 RMERE L 0 b R OHEMAZ N T2 DIc~~
7V v FBMETT 5, MPEORFEDRMERPICHFELTEBY, ~~ 7 U v K
K TIPSR E BAR T 3 25) 00 FHA L BRI O IZ361T 5 sy o 5 &b
MEBHEL TWA EZ X DD, HI D BINCONT TORHMED i $h iR
EROFRIZE RSO ME~DOBAT, HILIE COSHROWINEE N Sk b b
DL ENTWDS (Rothenberg & (1994) (IR 38)), GO E /6 i I AT
L7283 4@l LR VST 5720, IRIROREMRF oMmIZ< #IR L
72 7%, WERHS I AP BRI B (X R L 8RR FE 0D 80~100%(ZARYS 35, LIz emx
RFALA~BAT L. RESLP SRR 1T R H 8RR E D 10~30% & ST\ 5,

— R LIRS T, w23 1T 2 il R OR F OSHIR DWW TEL T OTF#H
DEFELNTND,

KE D NHANES (1999~2016) (2200 L7zt & OFEAT R o (D Fhvd
15~44 5%) Ol R RFPESEZWE LI-ES, Fln, AR, IS THs
7o PSR e 1d, FEATHR otk & bl U TR CAHBEICIR S CEMEIEAT <
0.717 pg/dL, FEALHRZMET 0.797 pg/dL) . JRAPSHIEFE IS CHREICE -T2
LHEEINTWS (Watson b (2020) (18 18)),

3. ERIMEICETHEE

(1) 2EEE <AK1>W 1., <BFHF2>I. 2. (1)38)

—WERE LI, WERREh . HEALSR. AHEREN. A LA Wesh. Me(bsh X OMiRESh O
B0 EHESEE (Median Lethal Dose : LDso) (% 300~4,000 mg/kg (K& TH
LEMEINTVD,

(2) HERANDEE (KHFI1>W 2., X.1.(1), <FFE2>M. 2. (2)88)

— RS T, T o i Z W RBRIZ B W T, AR S OFFIRER DR 1 I
G B AT 2 HARFLBIA £ Taul U T < B2 T 7 RIS RO O 8B AL
FEORIE, FHENDRTENLLNTZL LTWD, 7o, $aimitE: 2 ]
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S R A R ST TR NMIRHERS (238 1) B — IR L EE SR 96 I R TS 1
RT7 TN 2 RT T —BEEDE LI TENRBD LN, 20X ) ek
L3 gn DM FEEZSI S EZTHFTHD L LTS, FRELZHWIZHEIC
BT, HAERICHRIT B2 B EEREEN B S, T @&z
IE L7 RICOAFLEOMB RO bz LTV,

— UG LARE TIR, T o tH 2 W23 BRIC W T, g RER G- TRIMZE
DR D ZNEDEEIND I DTz & DI|EDR B D, T OM, 1T > WEHS A =7
A WL, v MR A OB BRIZ I W T, TV oA ~ — IR I BT D Ak
Z N ERBIGF ORIULET L 2 L BAMES TN D,

(3) DIMEBERADFE (KEF1>W. 3..X.1.(2), <BFE2>M. 2. (3)SH)

—WRHMETIL, TN ETEL OFMERBR T, LI RBEIE~ D8 DB R
INTRY, BEHROMIESETIIMIE < EA P IE L% b EVRME S IEN E
MR 5 2 L2 REN= &) USEPA (USEPA (2006) (02 39) O,
fENFLE S LTV D,

—WRHELIETYH, FowmEZ AWl RicWTiLE EEREO Lz 2
EDHRE IR TWD,

(4) Mm%/ BEMR~NDEE
(KARI>WL 4., X.1.(3). <HliFE2>M. 2. (4)SH)

— YA TCUILL AR E AR IMER D F 4y & fE L, AREROREME 2 2 S5
TENRBIINTEY, £, NI EIC K Y MEFRI/ T A —& CEAIMmERKE
. CPBIMER~E 7 v By P MERAE S m BUREE) BN LI E b,
TG OFEITARMERIC X580 OFRITER LTuwb &35 USEPA (US EPA

(2006) ([ 39)) O RMENFLH I TWVD,

—WHELRETYH, FomEz2 Ani=idRicB T~~~ +7 U v MED/D

MONEZ7 B EVREOKTRRD N LG I TnD,

(5) BIEADEE (<HMAF1>W 5., X. 1. (4)88)

—RHE T BHEAOEHETIESESINTLBEYOM G ITBW T, #11E<
5 DERAD 3 D> A BNRER R RRI AW BIG N R S 7z &) USEPA (US EPA
(2006) (ZHE39)) ORMNPFTLEHINTVD,

9 —PRbERIT. MOKEICEAGET 2EREEDE TH D Z ENA IV, FBEF OISR
BT 2R (7 AR AR LTS v 7 icxkt3 5 v
T T AR D EZ DI Z D RIFIOFHEECFRICES) % ook Ae
HENERERETHERALRD D,
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— UG LARETIR, B2 ilidd oo,

(6) ARMR/ RERNDEE
NUWR G R~ DI 2RI Do T,

(7) &% - RE~NDEE
(KARI>W. 6., X. 1.(6), <HF2>M. 2. (5)5H)

AFEFMEICOWTIX, —R#BETIE, 7 v P2 HWZERICE W T, oK+
BA~O R R ZEM S MEO TG BB OAHHIE, IR IR SE B DR &
LS IR DR EEN AL NTZE LTINS,

—WEEURETH, v U A Z W2 BRIZB N T, B O BIEEN A BT
EOWEND D,

FAEBBEIZOWTL, —kAETIE, 7y F2HWEEBRIZHW T, BILO3E
BRLE, SEERBAEROBEMENL LN E LTWD,

—WEEURETH, W7 v NOREEOWRED  IEEIMEDIK T AL LT & D
ENDH D,

(8) BEEM (KAHEI1>W. 7., X.1.(7). <BE2>10. 2. (6)5R)
in vitro DFERRIZIBV T, ALEM AR 2 VO 7o G R B3 5UR CII 3
HRERDIGFHITWND, Fie D EMWHIIN &2 W T8 s 220828 Bl B C LBt
N OB DRE RGBT AR OFER 12 331 ThhBk Y /7 (R A H2° DNA 84
U B2 Do 7o 2 &6 | gD ElL DNA B1E SR ORHE TG e
FfE (ROS) AREFIC LA 2O TH D EEZ B, b Mgz v
TBAR 12288 FLaR | Ye (R FL 550 ) OF DNA HERER CIIITIZ M ORE RN
BHITWVDEN, fEmar B IZET —2B" Ao ThoT=, In vivo DRERRIC
BWT, B E 7o iR G (a5 (R AR TR OFE R 035 B AL TV D 23,
Qe fR 8 e O° DNA REICET 2 BT Fad N2 LR ah T
W5,
[EIRE 23 AF5eR%RS  (International Agency for Research on Cancer : IARC)
(2006) (B 4002 KAuiE, MIEE 2 VO T2 107 225K 28 LA CLRIZREE O 5
NELINTWD, ET2. In vivo DFRBCRIZE W T, @iz A7/ MEallk T
PEDOFRERPHFE LN TN D,
ZNHDOFERNG | RITEZEN LB EmEE Tiie | Bl S Basmtk
IR R BT LD b D Th D LB R BN,

WATHBEZ BT 2 NG MR ORI LI1E, 2N om0 FEHIC B3 5 rlHert
B8 DN TORVE FEOEMICET S b O LALEMNT TN D,
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(9) ENAME (KBER1>W. 8., X.1.(8), <RFE2>I. 2. (7)88)

IARC (2006) (B 40) THt SN2 < OB EBROFER O | (T o lHEIC
BWT, BHEOHA 2MELEMNIER BB T2 ERNRENTVA,
BREERBROMSERE D MITEEN R BEFEEDE CIIhVnEEZ2z N5 2
ELEEREICHWON ORI EEITE N OBIE & i LT 10,000
FUEEIEFICE N D, BWEN LIZDIX<EIZL D F~DREB A
PHIXERR Y A7 TIEhneEBxonl,

4. ERIZBITREE

(1) MR

DHBER~NDEE

(KART1>VL 2. (1), X.1.(1), 2.(3). <HliFE2>I. 3. 5H)
a. /NEOMAERRE & DREE

—UHRE T, ANROMRATEN RV EA~ O BT OV T, A7 0198
THA L BIRD T« TG E, Bk R 2 T 2 A — MR
TeE DPEFHIA RS < iE S, AR BRSO F IR 5L O A& K]
TERHELEZRTH, DRV PN IR E CHEEFEEL (Intelligence
Quotient : IQ) FDIEKTFTA—H L TROLNATWNHE LTV,

FriZ, Jusko & (2008) (B 41D, /NE 174 4 2 KFBIT 6 27 H ~6 1K T
BEF L7 KE T ak— M2V T, Lifetime average, Concurrent,
Infancy average, Peak @ 4 FEHO M ERE & 6 IFR DO Y = 7 AT —5t
TRl WA FBE i &£ ( Wechsler Preschool and Primary Scale of
Intelligence : WPPSI) (2L 5V 1Q A a7 & OB ELZMAE L2 #HisIcE
HLTWD, ZO5ETlx, Lifetime average O fi. F AL 5~9.9 pg/dL &
RO IQ A= 71X 5 pg/dL AR O /N & bl UTH 503K (4.9 ARA
> MET) NEOLNTEY ., Concurrent DIMLAFERIREZAWZHED,
M AAERTREE 5~9.9 nug/dL D/NEE 5 pg/dL KD/ & ORI RO R
nEbR=ZE (5.5 RA Y MET) BiidshTnd,

Fo, aR— MIRROEREZMTET SO L LT, Surkan 5 (2007) (&
M A2 KD KETOMBIEOMENEESNTVD, ZOHFETIE,
I PSR 5~10 pg/dL O/ I 1~2 pg/dL /R & ik LT, Full-Scale
1Q (FSIQ) A= 778 6.0 FA v MES . . 3~4 pg/dL O/IETHE 1~
2 pg/dL O/NR & i U CTHEZRZENRD G- 2 E DGR S LT
%

B, UV AT —HEREICBITAUTEREIT 3 RUNEZ LI, L
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oo T, REMEICB T DEKRO® 5 20N Wr#EX 1Q 228 3 Sl EdH
HEGEEBEZONDE LTS,

T2, IQ IKFOFKE LTk, $hiE BOREDOMIZ, BIZERCBREE
FRMBEG LTS LB X O, HERAD AL TEIE < BEOREN 72T
BH L CWA 02 EMICHET D Z S iFf LV E Lo, EREWEE
TeRgEi, X< B, X B, SIS IR F O HilE 25 R #E 22 i FF TR oD 2224
PEAE BT DL L TVWAEBE XD N TEDHELTND,

M HERIREEDS 4 pg/dL LT T8 1Q B OMTATEN FRIFS A~ DB A TR
29" 534 (Lanphear & (2000) (2 43), Miranda © (2007) (&8 44),
Nigg & (2008) (B 45)) Ndb-o7-Z L b SN TWBEN, b Dk
HETIEH, RGN TORERT 3 ThHDHZ L, MBEMAOHSRFI /2 BREE
DENEERE S HEHITHENL TV D Z EZEDORBEANFT LN TS,

— R LA ORI R Tl ARIREE O8I T < OB A RET Lo
WZEHR L, o, —RBETHBROREICTHER T LHMLERSH D L IR
—Z v REOKEOHAE R — MZOWTEL, 20RO 7 40 —7T v 7T —
NIRRT,

AHARNNRZxS E LzRimE ak— ML Th 2 b=k — Ml

(Tatsuta & (2020) (B 23)) TiE, BIRITBWNT, MHEHIRE 0.90~
1.71 pg/dL O 4 WA AHET, M ERTEEE 0.33~0.89 pug/dL O 1~3 U4y
NMEED 3 BEL B L CINEBIT 7 =7 2T —HEMRESE 4 il (Wechsler
Intelligence Scale for Children-Fourth Edition : WISC-IV) (Z X % FSIQ
Aar7 D 3 KA FALEDOIKTURGZERD B, 4 FEZ @ U Ciln A enis i
LEBIZIQ AT TRRBD O, —FH. KR TITREITRD b2 h
>7,

F 72, EHIMAERIRE K 2 pg/dL OEMZH L LizBE O 2 R— M
7t (Huang & (2012) (B 46)) (2B T, MAHEEL IQ A2 TIZHFE
7R B OMBIRFRNHRE SN TE Y, 2~5 DI AR EN S . 3FEHXRD 5
~8 D 1Q A a7 DIK T % Tl T HIREET VAN RSN TN D,

ek, IRREOMIT<E L IQ KT & OB EZ /R 3 o\ Ix, — s
PTG —2ORTHT,

IR DL < #7 & R ZEEFH O BEIZ W T, K[EO NHANES ©F
— X & W= 2o OFEMIIFFE O #4S (Braun S (2008) (284 47). Froehlich
5 (2009) (ZHR 48), Geier © (2017) (BFR 49)) T, MHERIREN 1 ug/dL

HJFZE O Figure 2 5, 85 1~3 WUAALEE & g UCHS 4 U ALREIC BV T FSIQ A =27
M3HRA L MAREFLTWD XD ICREAEIL D,
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Rim OB & LT 1~2 pg/dL DBV THEE K a8 s E
(Attention-Deficit Hyperactivity Disorder : ADHD) DA > XLEHS L5
L7zZ MRS TS, L, A% 30 22 A RO M HERIRE & T~8 %
HEDiTEIm COMELE DEEICOWTHE L -ZEHEEDO ak— SR
(Chandramouli & (2009) (28 50)) TiE 2~5 pg/dL ORETEENA G
oz,

B BEN A BT LT HHE TN TS KIE O NHANES O] 2 %f
GLLTebDThHDZ & BEREFEFEOZWNIIIT 2 MED S 2 522 HEBR
TTERVWILICHEDPLETH D,

b. BHALM X (ZEH 1 ErEE & DREE

— RS T, IR OSIE < OB U, R M SR il o
BRI L A RATEN IR R IR IR N e b L T A ME N B o -
M. TAVHOWETIE, MR OIRE TR E < 20 b 00, HAER
(NROM P ESAREN ER LD Z b, HABOMmPEIERE R oK
BARBRWZRIEHOMES BOALDEEEHZLDLZENTET, INHD
F=APbIEmrEIHT I LVEEZ ORI E LTV D,

—RHE LTI, KREOSIZ BOREE R LI HEICEH L,

HANNRZxg L Lzl E aks— Mg TH DRI ars— A
(Tatsuta ©» (2020) (B 23)) TiL, P RspiRE & 12 o 1Q A
a7 & OAERBEURITRD biieino Tz,

A ORI ZE Cid, RO RHARIM AR L oS/ 0 (6 2> )
OFBAMERET A A a7 O TICBEE AL b &3 5885 (Kim 5 (2013)
(ZHE 51)) B oT=nd, — 5T, RO R AR5 E K OB ifn FP $A 7
& RO D OFEHBERE N O IEE T A MERICEIEN A Lo
=L 5 (Huang  (2012) (B 46)) b dH 7=,

QIBREDEEZE~ADEE (<RFE1>W. 2. (6). <BFE2>I. 3. 8H8)

SRR TR WP B TSR O R I SRR I T A S 28 Fis i (5B
ug/dL LA E) 3 BT D098 CTh D03, SRR & AR RHARE & oo B
TR 6NN ERHRESINTWD, — T, A EERE O Enf L
(7.5 pg/dL, 5.1 pg/dL. OFIPEMT) THPEEDMERMENmWE DT (Torres-
Sanchez & (1999) ([ 52)) LI T\ 5,

—RERE LTI, RIRE ORI BB LT LI EITER L,
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TN E T a2 FHEICR O TR ORI AR & H AR
LR R 238 B A4 (Small for Gestational Age : SGA) ORI FEHERE 0.1
ug/dL IS 720 DA > Xk ER-RA BV (Goto & (2021) (BHR 30)).

—H.ZTHb b aF LA TH DM BRI SRR E 7.44 ng/g (0.78 pg/dL)
PLEDORECORE (Tsuji & (2018) (2R 53)). 7.45ng/g (0.78 pg/dL) Ll E
DOFETORTE MR ORAERE DA XITA B T eno 7o 2 E3HE &
T3 (Tsuji 5 (2019a) (BR 54)),

QRER~NDFE
(KHRF1>VIL 2. (5), X.1.(5), <HIHF2>M. 3. (1) (2) B8R
— G T, RO OW L, /NEOIRIREOSNE S BEIZ LY
i TP ERIREE DR & A & w7 ) s (MF IgE) IR L ORICH BB
R —H L TEBO LN TWDA, PRI R0 THL L LTS,

—URELIE TR, RBEORIX BEOREL BT LI-REICHER L7223,
iz 7o mbiIE o nenoi,

(2) A
DBEADEE (KFF1>W 2. (4), X. 1. (4), <BFE2>I. 3. (2) BM)

— AT, T B X o T Fanconi JSEERERE DB FEED/ NI D
N5 ERHRATHRBEICBIRICEENAE LS Z RSN Tn5, £z,
BE D 2R — M (Kim & (1996) (208 55), Tsaih & (2004) (B 56))
N OREWFIE (Payton 5 (1994) (2 57), Muntner & (2003) (& 58),
Ekong & (2006) (ZM 59)) (BT, ML LB AVIRIE OB T 4 1L
B LT TV BEO R L 7L TF=0 2 07 70 ZDORTIC X 5 Bihe
A N SN2 2 EANEHEH SN TWD, BRIZ, Tsaih 5 (2004) (B 56)
DL TIX, HERFES & @i EEE T, X< BOBHIE~ORENEFE T
ol LTW5H,

IINGDEFIHIE TCOBERERN O BIE~OZEBIIHL N THL E LT
DA, 5T, SRR R 2R BRI N T L RO G EME ORAIEL &
WX AEEBOMREELBZAOND L LTS,

— RGBT, RREORIZ BEORELRF LIHEIER L,
A 2 —T VDN EXG L LTz 2k — M5t Téd % Malmo Diet and
Cancer Study O /0ME 2 R— b CEEJF 6 57 k. BEIIMIT S 16 4:fH)
(Harari © (2018) (BB 60)) 123\ T, MLHEAEE Ot fefif 2.5 ng/dL @
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LT, WAOAREZ 0T TR g (Chronic Kidney Disease : CKD,
HARERIA A& (estimated Glomerular Filtration Rate : eGFR) <60
mL/minute/1.73 m2 D45 % CKD & EF12) FIED Y — R & HENT LT
%, BEHIRI O CKD FIEIC DWW T, M EMEES 1 WM EENHE 3 1Y
SRR GO TR T 58 4 WAACEE (3.30~25.8 ug/dL) D/~ H— Rl
X EH L7 (1.49 (95%CI : 1.07~2.08), p=0.02) 23, % 1 WA pLAEICxTd
5% 4 WAHNEED N — R TIE ERIIHA N2 0no T2,

—J7 B OREWAFFE (Fadrowski © (2010) (318 61). Kim and Lee (2012)
(2 62), Buser © (2016) (2R 63)) IR\ T, IMLHEHIREE & ML BRI
T THAT L7255 08 4 Wit (4241 2.9, 3.01, 1.82pg/dL XLV &
W) CTeGFRIE T EOBENRHEINTWD, 7L, Zb0WEDZEL
Tl BB IT D BRI 7 eGFR ERARHTH -7z, M—, Kim and Lee
(2012)(ZM 62)TlE, HAKM7Ze eGFR EAFHEH I AL TWDH Y, 5 4 WU #E
® eGFR 1% 90.90 mL/minute/1.73 m2 T, EF#HPHNTH 7=, £72. eGFR
THL ETHRMBETH Y, MIGF7 V7 F=r2HAWEHEREOLEIX. &
BN 2+ C BB TE TN E W) ERD b,

CKD OFFRTIM L7=mE L LTiX, ZH>DEMFSE (Navas-Acien &

(2009) (=M 64), Spector & (2011) (=M 65)) 3% 5, Navas-Acien 5

(2009) (P& 64) DA TIX, 5 1 WUAALHEE (1.1 pg/dL LA FO#E) 12xH4 2
B4 WNLRE (2.4 pg/dL X 0 & WEE) oA X B Lz (1.56 (95%CI :
1.17~2.08)), Spector & (2011) (BF& 65) DL TlE, 60 bl E&xtg L L
TofRMTICBN T, B 1 =008 (1.3 pg/dL AT ORE) (26T 58 3 =i

(2.2 pg/dL £ 0 EWEE) oA XS B L7 (1.90 (95%C1: 1.26~2.87),
BB, ZOZO0WEITONTNE KED NHANES OfEMERLE LI-bLD
ThHO ., HERPEN HMEAL TV EICHEERLETH D,

EHEREOIK T, e, £, #ERE & VWo 2 ORIF R 52
ENABNTEY MOKT- &g L TNES BOFSG N EDRETH DI
OWNWTHBIRT H0ENRH L, £, ST EICEEO SRS NIMETH D
ZELEBETOHIVLEND D,

12 — bR N HARE g2 O T 7 v 2285 < CKD #2871 K71 > 2018] (21
[CKD OERIFLATO®@Y THY, O, @OV, £33 G55 3 4 H LR+
HZ Tt 5, O REF, B2k, Mk, WE CEEEDOFENY 50, K52 0.15
g/gCr UL EDEARKR (80 mg/gCr LLEDT VT I U R) OFENELE. @GFR<60 mL/
43173 m2) & ST\ 5,
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QDMERADEE (<HF1>VL 2. (2), <BFE2>I. 3. (2)B8)

a. MmE

—RHE T, X< B T B L OBEIC OV TR, $MEEFE DL D
(SR EE DS BB TH AL ICIE—E DR RN 51T Y (Kirkby and
Gyntelberg (1985) (£ 66), Cardozo dos Santos © (1994) ([ 67)) .
M EREDMEME TH 5455 TH  EBOBWIZE (Rothenberg & (2002)
(/8 68), Glenn & (2003) (%l 69), Vigeh & (2004) (%I 70)) 1T &
0 | RSP E SR T P SATR FE ST RN E & E D R & o BE
RBEINDHE LTS, —FHT, — A ZXG L LTHDIGEITIE, T
HEIZ L5 TREERIZEEDR AN TNAD E LTV,

—IRHELE T, RIREOI BOXELRF LI-HEIZEH L,
B OFEWIFTE (Yazbeck © (2009) (MR 71). Scinicariello & (2010)
(M 72), Wells & (2011) (B 73), Zota & (2013) (MR 74)) (ZHW
T, MPEEENRZNFN 2.30 pg/dL L0 &EWEE, 1.5, 0.96, 1.45 pg/dL
PLEORE T M)+ & D W PEaR )+ O F B e EH-2F80 Lz 23, 3F
PP ERIREER) 3 pg/dL LA O GEN TREMARD bk ol TS
W LD -7~ (Staessen H (1996) (M 75). Nordberg © (2000)

(&M 76)),

7pd, MEIHE AN S K& S RATWEZED L 5 ORI EE L 2
ELEBOEFMET B LEERERAONR2N &, —Eo T I —T
TOHLEENA LGNS Z & (IFERIRE 0.96 pg/dL LI ECifJE EF2H 5
N7z &9 DA K O ERIEE S 2.30 pg/dL X 0 mWEECEIMED 4~ X
R ERTHEOREFMEFEERNZLELELOTHY, MHHREE 1.5
pg/dL UL ECTEIMED A » XA B35 & OmMmAITIHFEE A=y 7R E
NOY T ITN—TIZ[RoTebDTHD,) ICHBEDBVLETH D,

b. bW EEKEE (CVD)

CKD (T % (Cardiovascular Disease : CVD) DfGRRIN - Th 5
ZERMBNTEY  WMBAEO MR (40 wLl ) Zxt5 L L7opin & =
AR— MIFFETH DA ILITHFZEIC W TEH, CKD ORI AT 2/ T
X, eGFR D IEFHFHDEE & X T CVD BIEDO Y — RN ERT25 &8
HEEIN TS (Ninomiya 5 (2005) (BH 77)), £7=. DEO 10 Hisgko
Ik — MEEZHEG LTI W ThH, CKD OZMEEICAET HHET
X, eGFR M IEF&IFHORE & LT CVD BIEED Y — KA 1.6 (95%CI :
1.1~2.2) & REN TS (Ninomiya ©H (2008) (BHE 78)), TD1=®, ik
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NZBIT 28I BOREL BT 5 LT, CVD [FEELRT FARA b
EBEADBND,

—RHAE TlE, KE D NHANES (2800 L 72— % 812 i 0
LR & O EH A B A L 7RG R R S LT D (Menke © (2006)
(P 79)). Schober © (2006) (& 80)), Menke » (2006) (& 79)D
WA T, SRR 1.94 pg/dL RS OFE CEXAFRS 36.7 %) (2~ Tl
HERIREE 3.62 pg/dL LA EOBE (CEEIFHE 50.7 %) O U 227 X, 25EKE
T 1.25f% (95%CI : 1.04~1.51), CVD IZ X251 T 1.55 /5 (95%CI :
1.08~2.24) TdH>7=, £7=. Schober & (2006) (ZM 80) DA Tix, I
HERTRE 5 pg/dL R O#E CESFE 57.0 %) ZZREL L& 2 A, #
FETOFERE Y A7 23, ML ENIREE 5~9 ng/dL OfE (CFH4FEHEN 60.6 %) T
1.24 (95%CI : 1.056~1.48) . MLHENIREEA 10 pg/dL L0 @mWEE CESAFEin
62.0 %) T 1.59 (95%CI : 1.28~1.98) 720, CVD (2 X DI1C KN4
M X BTN DN T IR Lz EAPRO b,

—RHELE T, ERREOMIS BEOZEL R LI HmEIZEH L,
RIBEOSMZLFTEE CVD L oBE iz oW T, kEo NHANES (220
L7z 40 bl Eo—fpi N (ML EniE OSEHIMEIE 1.73 pg/dL) Zxt4iiE
PR CEBMARIER 6 2/) L7ofER., mAPshiRE D 10 fF#EIN4S 720 ©
CVD (Z L DT DX Y A7 53 1.44 (95%CI : 1.05~1.98) THHo7=L W
IHE (Aoki b (2016) (ZFE 81)) X°. [FIERIZAKE D NHANES (220 L
72 40 Lk EO— RN 2 BE A CEBMARIZA 7 F/]) LR,
SRIRFEN 25 78—k X A VA (1.10 pg/dL) OREL il LC, I FPSRiE
275 X—k A NE (2.49 pg/dL) OFED CVD IZ X AT D/ — Rk
28 1.45 (95%CI : 1.21~1.74) THo7zE W) #His (Wang 5 (2019) (&
fH82) Bbb, B, T _HOHEITWVTILE KED NHANES DL
EXRHBRELIEZLOTHY AN #HEEHL WD I LICHENLET
H5b,
CVD OFIERCHEITIZIEL, N, millE. BEFRR . NEE Sk B Lo /-
%< DINFINEET 52 Enb oK+ & il LTeng %@frﬁ% EN7)
BETHLIDIZONTHBERTIMNEND D,

QFRER~DFHE
(<BIR1>VIL 2. (1), (1) 2.(3). <HH2>M. 3. 8H)
— RS T R T*f%m/;;%f“ (< & CRVERMES 2 25 2 L ITLLEI D
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MHENTNDE L D TMEEFRICA LN L) @iREIXBIIMATH
HARARBERE I B2 G A 5 Z eI TS E L TWD, £72, 6h
VEZEF DO RIEREBERE A~ D RZBE 1T FE T3, PR AR 58 B ORE ) 5 DK
THRDHLNTND Z MRS LTV D,

SO VMEEFEORBEE XS BICBIT I HERICERZ ~RTT —ZIcXy
F~<—2 F—X (Benchmark Dose : BMD) %% 3 H L T, k% % G s
($1 DB AN BN D lidds) (SHALEDIT | AR DY TV R & INE
BL TR F~v—7 F—XEE FIRE (Benchmark Dose Lower Confidence
Limit:BMDL) & L C 10.7 ug/dL. BMD & LT 17.5 ng/dL Z % i L 7= Murata
5 (2009) (M 83)EFBIHL TV,

7ok, WA TCIE, 10 pg/dL LA F o ERTREEIC X AR, B, L
BRSO BELZRET LB SN TWDE N, TS O ALIZE T 5 HE
RELT, mimgEM, shFEFREM. 1970 FRE TOMDORKIBERIZE D
ERERATISBELZIT TV EEZOND —REMAZHFRLE LTS Z L,
AAGIR A DFRFEC ML SRR EE & FRR EOIRE & DR EEREHEE T 27200
LA R+ CTH D Z EENFET LTV D,

—UCREUE TR, RBEONIE BOREBERG LIoREICEB L,
K[E D NHANES OF — % % VT, MAAPERREE & TEHEE G e
ZHWTHIE) & OB#ELFE L —>OWRENSH -7, Shargorodsky 5
(2011) (M 81X, M HERNIREE T =010 CTREFT L. 55 3 =/rfriE (i
FENIRIE 2 ug/dL LA EORE) Tik, % 1 =008 (e 1 ng/dL Aiw o
) L L CUBEIME T oAy s ESH L= (1.95 (95%CI: 1.24~3.07))
EHE L TW5D, Choi b (2012) (BMR 85)i%. XM R 1.54 ug/dL &
BTN S T T 21T 72 & 2 A MEAMERIED AT Th o1z L
LTW5, 2B, 2O _HSOHEITNTILE KED NHANES O£ % 5t5 &
L72bDTHDZ EICHBENLETH D,

@M% EMRA~NDEE (KAF1>VL 2. (3), X. 1. (3)8HR)

—WHE T BRIECEICI VAN EANBIEIND Z L~ A/
% (ALA-D RO\7 = u b5 %2 —BHOEEFEMIE) 2635276,
W EMASOEZBIIA LN THDL E LTS,

—WHRELIECIL, RREOSRII BOEELZ MG L-®wEIZE R L7,
RIS oo,
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®RA% ,ﬁ%/ﬁr?ﬁf\@%&

(BIFH1>VIL 2. (5), L (B). <BlHK2>M. 3.88R)

— WML TIE, WS Mﬁm@%ﬁhowfd\@ﬁ%m@%¢5$W%Vﬁ
T AREE AN GFIE L TRV EOMO R VE T 2 B2 E i
Rt THDHELTND,

— KRG LTI, BAEICE T 5= 3 FUPEIZE W TR IR IR
(Oguri & (2019) (R 86)). ¥ IgE K OUIHASLENESE DT L LA KRR
7 IgE (Tsuji & (2019b) (ZFR 87)) & M HERTRE & OBEIXA LR )
T2 eRHESNTND, £o, WS OHE TIX, 2/vF Y — 550w (Ngueta
5 (2018) (R 88)) LHIIRIRE/NLE L (Jain and Choi (2015) (R 89))
EDBHENB LN T2 ENHREI LTS

@EFEADEE (KFHF1>W. 2. (6). X. 1.(6). <BFE2>M. 3. (2)8H)
— R TIT, EBREORZEIT BT, BHTEFROBY ., Ltk T%h
BEJIDOIR T M ONRERD FHENRE SN TE Y (AR A~OFEEITIH L TH
HELTND,

— YRS LIS TIE, 45~55 DRIV T, P EniRE 1.0 pug/dL B E
“C‘E?ﬁfﬁﬁ“@ﬁ‘yftmij:ﬁ L7z & 0% (Mendola 5 (2013) (2 90))
H DN, AHEIZTBWO IR OB EDN A+ Th L rlREERH 5,

DEfEEME (KBHE1>L 2. (7). (7)B8)

RS TR, BREE T éhtt%%l%ﬁ%;\ e fREL T | gk YL
YRR TR, DNA $HUIl A5 2 = KRR A F & L CIRESNTE D,
PRI e MK L CEBEEEZ AT L2 EDRHLNE LTHD N, WL EE
XL BEBLEZTTZEFTORETH D Z L0 SN OESEOFE 2R T
RN EFEOHKDB DD ELTND,

SR LT, KR O < Bo B e Rt Lo I8 B LS,
B2 RIS G b e o Tz,

@HRMNAME (<FF2>N. 2. 8])

IARC (2006) (ZH 40) TlL, ®HEn{b &% % Group 2A (probably
carcinogenic to humans) ., #8LA¥ % Group 3 (not classifiable as to
their carcinogenicity to humans) (2773 T\ 5, TNZENDOILEWIT OV
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TITUTO LI ICHEIN TS
- ML DO B B ﬁfé%# PEOFEILIXIREHI TH 5,
- HHESMEE D B MR A FENAEDEHLIAR+5TH 5D,

5.%%%%&&&é&mm¢ nim DR ET
INETIE, $HIF<BIC L A2RBICET 2 E A RO RN L < HE S
TWbHZ kﬁ% r%ﬁnT 5%%wf-ﬁ§%ﬁ%&iéﬁwm$f@f®
1‘93.:#7&??9 Tl Ll F BHRNRIE BSOS L HREEI T EE
TICEHBLTWAZ NG, < OHR TIEA < fEH éﬁ/bfb\f)[ﬁl':'jvu/)?zg
BRI L U CiHliZ1T-> 72,

(1) —R#ME
/J/'Cifliﬁbf T, MO BN LR TEZ N @SRRI EH L, £72,
IR DL, IR, szt i FaERE L, N ERANE B LCRHI 24T > T
%)o
NRTIE, ad— MMFE (Jusko & (2008) (B[ 41)) K OKEWrFSE (Surkan
5 (2007) (B 42)) 2LV MWHEHIRE & 1Q FDOMRITEI PRI IE~ D E
L DEEAZFANT —oOHEND | BERELY LTI WP EREZ 4 pg/dL
UTFEESHLTHD
AT, SRMEEEOBEEIXILS BB T 2HENGEKRE RT T —ZI(Z
BMD k%5 L7284 (Murata B (2009) (B8 83)) (253 & 5 24T > T
WD, BARBIIZIE, ARRER 2 i SUIEER (AL DT, MR DY 7 VR & INE
L CHEB &7 BMDL 10.7 pg/dL = W T, B ERELY KT I 720 s
JREZ 10 pg/dL UL T EEZH LTV D,

(2) —RIHELIE
OX#kIZED < #&EF
— WG LTI, RIREOHRIT< BOREL R L& ICER L,
— U LR, N ARG E LizaAk— MFJE (Tatsuta 5 (2020) (B
23). Huang & (2012) (Zf& 46)) T, MAEHIRED 1~2 pg/dL F2E DI
OIS #E &L 1IQ A a7 DIRT & OBERHE SN TWD, £, /MR 2%t
G & LTRSS C | [RIRREE 081X < # & RGEREE & OB 2R3 2 5N
ol BHENALNRPosToETLak— M TORELH -T2,
—IRHELIRE, BN E RS & UToABRE©, AR )s 2~3 pg/dL 2
JEDOIRIRIE DL < #E & eGFR OIK | (Fadrowski © (2010) (ZH2 61), Kim
and Lee (2012) (2} 62), Buser ©» (2016) (ZF63)) <°. CKD HHHED
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whn (Navas-Acien ©H (2009) (M 64). Spector & (2011) ([ 65)) LD
BEZ S STV DAY, ad— MIFFETIEL CKD BAED /P — FHIZ DN T
B O 072X < 8B & ORIEITERD by o 7z (Harari © (2018) (21 60)),
F 7z, BEWAFIE T, 1~2 pg/dL FEEE DIRRE DX < 88 & it E5- (Yazbeck
5 (2009) (MR 71), Scinicariello & (2010) (ZHR 72), Wells 5 (2011)
(ZHR 73), Zota & (2013) (MR 74)) & DEENHRE STV DA, BIHA
BN TR ELEEH -7, S5, 2 ug/dL FLE OIKEE Déh
X< EEWNET & OBEZRET 535S H D (Chol H (2012) (1 85),
Shargorodsky & (2011) (P& 84)) 23, WEHIIE LT,

D DEFMITRIZ X D H R OIS 5 & NRE N & TR, RO
BIZRR DD, 72 B DOFEN B 5 AIREME R S VTV D I ERTR AL L
JNZDOWNWTRERERITRNW LD | MO @EmWREDEM (A U R
TN—) FRELRNWT & & LT,

(2BMD ;& A

NRIZEB T 2R ~DZEIZE L Tid, BN &ML 2B (European

Food Safety Authority : EFSA) O&MFOMIZET LR ERE (EFSA
(2010) (M 91)) 2B T, Lanphear & (2005) (Z/ 92)IZ50# STV
D o0 ak— MFFEOMEAT — 22 BMD {E& A L, ihshieE & 1Q #
a7 E OHERISERZ T LTERERDFEE STV D, 2OV T,
R F<w—27 AR A (Benchmark Response : BMR) 1 1%, HI'5, FSIQ
AaT7D1RA Y FORTE S, AERIGET U o 7 OfER, ARl &
L T BMDL=1.2 pg/dL. 23HEH 417z, EFSA L Z#1% Reference Point

(Point of Departure : POD13 & [Fl#) ©—>& LTEHMH LT,

B, 2013 ARSI N T T ARMEREE WAL 2T (Agence
nationale de sécurité sanitaire de ’alimentation, de 'environnement et du
travail : ANSES) DI 8aRE 10 pg/dL A TOMRERZIZBE T 2 Wb &

(ANSES (2013) (3 93)) (28 TiE, 2ol #niE & LT BMDLoi=1.2
ugldL &S BRI & LR S o7, T OME & LTH,
Lanphear © (2005) (B4 92) CEA I TV D LoD ak— MR, e
AR 5. FEER A D L, RMBEEHEOFEH E V-T2 TRRE->TEY, FE
PEOBLRTRIEN S 5 2 &0, MBEM A ORE T8 AN M O A ZEEh 23 K %

1

w

B OB RER-CE 580 15 O IV A ERUSFEHl OFE R B3 DA E T, 8H.
MM (No-Observed-Adverse-Effect Level : NOAEL) <° BMDL %54, {2
(2 &3 < 5 H (Health-Based Guidance Value : HBGV) Z RT3 D0, 1E< T~—
¥ (Margin of Exposure : MOE) & 3 2 EFICHW LD, EEEIZIE, Reference
Point W5 Z &b b5,
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<, BERWIZESTHEDVELZZ 0L 1R, b IQIK FiE, £ L
ULV TIIMFHERNCAHED D LV WD fEAN LV TR 720N 2 LR
HiF o,

RN BT 5 F g~ D2 B L Tt EFSA OF 8y E /& (EFSA (2010)
(/£ 91)) 28T, Navas-Acien & (2009) (B[ 64) DML HERREIZ LY
U AEERZ 3T 727 — 212 BMD £ H L, i ERE & CKD A¥FIZD
WTOMBERISESRZ 0T LR RATEH SN TV D, ZOSHIZB W T,
BMR % 10%. Bl5. CKD AWED 10%EMNE S, HENKIGET Y 70
GEEL i h 4R 2 LT BMDLw=1.5 pg/dL EH X7, EFSA 1E- %
Reference Point ®—>& L CEH L7=,

*7-. ANSES 0#f5#E (ANSES (2013) (ZP£93)) (2BWTH, Z DIl
AR EE & L C BMDL10=1.5 pg/dL &\ ) EAEEREE & LTRSS, /b
Raego-ERERICER SIS EfEmIT o,

7238, Navas-Acien © (2009) (B 64)I13k[EHD NHANES O£ % xf 5
LLTEbDTHY, YT TNV —THIT TIIATEENRBEIND Z L0 b,
Navas-Acien & (2009) (&R 64)D 7 —#|Z#:-3< BMDL10=1.5 pg/dL &\
IEH B AN A FTRED & 9 D FEE ISR T 2 M ERH 5,

(3) #&m

INETOEFNIRICEDMAEZREIHRT5 &, —REE THEDE
ERIFE 720 E SN TODIMAFERTEE LY RO EREE 1~2 pg/dL 2% T
HoTH, NELOMBATEN FIIBERHKANDOBIREZEICRALNLOEEND D
AIREMEDSRIR X35,

L, I K > TR BEROETFHET B LIZERNALNRNT &
MG H SEARITITHEBR L 2 97, MR dniE < B O A OB E TN T 5 O 1% K
ThorZl, I BLBEINTZEL OKRERBRREHIET 5 72O OFELA
R Thd I, BESNEZEEORRE EH D VI AREE EOBERNAH
ThHDHZEEOHENG, 2D OEFMET — X 2 HWT, FEEEE KT
S7pWW M A SRR A E X 3= L IREETH D LT L7,

6. MAEELNENRELDERZ
S TR, A EHRIRED GHRERES~DOWEICHO>WTIEZL < OET LK
PIEEEEINTHNDEIHLOD, LFTOX ) RMEERH DL EEZEL TS,
c SRDIENBNREIZI T D AHEEER LT L +oICE R SN TV
« BTNV SE N TN D /RT A — F DPEREE R & O HLl i O R o
HOTHY, TBBEOBLIRICE SORWA[EEMEN & 5
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- BT NVREAE o TOEIT IS E R AR (B, K, B, ENEE) b

DOEESBRICEHL TTF— 2022 R EpEHIBWTary v

P ADHFLNTZT — X D720

- AARANDIF R 2 FLICHHE S-SR S O 5RICBE T 5 A

oL VAVAS

ZDT=8, —IRHE TIE, AEFEZEZ RIT S W0 ML ERiREE D> 5 $h DT L
BICHBET S22 IR TH D LB L, AEREL KT I RWILHFEREE D
REE L THEImE LT 5,

—7Ji. EFSA ofFHERE (EFSA (2010) (B 91)) TIHEBREHEIZ
Integrated Exposure Uptake Biokinetic (IEUBK) &7 /L14% W\ T\ 5,
IEUBK £7 /VIZMANEEZ BB L TWDHET /L TH DL, IKNENEICEET 5 /3
T A — 2 OISR D B 85E SR BE O LI s W O & D T D L v o 72 ]
AL, B A CH STy, £ IEUBK E7 /LD 4 5 —DDOHIHIIL,
WA 7L Fo/NRICHIR S H15E 05 A Th D,

—RETIL, A%, I SRIREE D O B RE A~ ORI BT 2 87 72 70 1 AL
S SN AT, MAEBREORELWETT 5 & LT, 41 —Kk#
ETHETON TR EMHIT 5 L5 RSO N o Tolzd, I
SMREED LERDMMFEREICHE 5 2 &3, IKARELTHREETH S L HIK L
72

7. FLHRUVSHRDERE

(1) F£&6

NIBRBERIAL T O2WETH Y . B MOEIEREICIX, BBk &
NBHEFKOBMREL TS, TD=H, B MIEBFAFICBWT, 2% (Y
72T TiE R < EBIKRR MR E - Ao o 0lX<EbET, ). K, 1
K OENEBEDORIINEN DI BEELZITTWD EEXLNLD, BBEIC
B AEBAENS OFGRIZET I —AMEE v, 2, BRI L, &
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<BEFF>

ANSES Agence nationale de sécurité sanitaire de
Ialimentation, de I’environnement et du travail : 7
T v AR BRI R LT

BMD Benchmark Dose : X F~—7 F—X

BMDL Benchmark Dose Lower Confidence Limit : X2 F~
— 7 F—X{E4 FR{E

BMR Benchmark Response : X F~v—7 L AR A

CI Confidence Interval : 15 fEH X fH]

CVD Cardiovascular Disease : /[ ILE %5 &

CKD Chronic Kidney Disease : 124 & figifp

EFSA European Food Safety Authority : FRJN A& 5h 22 4% B

eGFR estimated Glomerular Filtration Rate : #ER RERIK
Al B

FAO Food and Agriculture Organization of the United
Nation : [ESE A B kR 2R

IARC International Agency for Research on Cancer : [E 5
25 A e A

IEUBK Integrated Exposure Uptake Biokinetic Model

7L

IQ Intelligence Quotient : HIREFE4L

JECFA Joint FAO/WHO Expert Committee on Food
Additives : FAO/WHO &Rl & iRy & E 2

LOD Limit of Detection : # HIFR 5

LOQ Limit of Quantitation : & &R

ND Not Detected : A~#&

NHANES National Health and Nutrition Examination
Survey : K[EE RAEF &R A

PTWI Provisional Tolerable Weekly Intake : " x|l %5 i []
PR

US EPA United States Environmental Protection Agency : £
[E Bt it ST

WHO World Health Organization : AR EEERS
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