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L

7RI AL, B KRR ORKRFOERFITIAL 540 L, BRBEEHEDO D
R0 AXEE, B, VEEEW R E ORI IR E TERET D, BT,
EOAETIERESHICIRPCILUNZ S FEL T2 &b, I RITAT
< B LUV LR TEVMEAIIC S D,

BONECBIT 2 REROBENSON R U LAEREZ, ~—7 v F/3R
oy MR X DHEE T 1970 FARIZLHT 46 pg/ N/A Tho7ehy, Ll
T L TE W5, SRR CTRHIAATREZe~—7 > bR Ty N R L Oz fE
DT —ZI12HS5< 2010 FLUBEOBEPEORENSOH FI 7 LABIEIL,
BLF 13~16 ug/ \/BH (CE¥JIRE 55.1 kg TR L7Z%HE. 0.23~0.29 pg/kg &
H/H, 1.6~2.0 pglkg K&EMH) ThDHEEZ LNz, 2022 FOREIZIIT 5
BRI AEREOREMAEOZFGRIT, KEXOTZOM T (34.1%), KW T
T OO - WEEFE (20.6%) DIETH -T2,

TR LIS BT LT, BIEOUEARME D e b 52 B 2 52 1T 03 WL
ERFR SN TWD, —FH, I FITLOFHIIZEBNT, AV x2—F U THEEI I
TEFREICHESE, m RRA U M E LTEEEOI T &I EROEM
WIZEBLTWOISNOE L H D, ATV =2 —F o TOREFIAETIL, RS FI
U LIRS 0.5 pglg Cr DLETEHITRAERNEIN L EHESNL TS, 2010
FELLRTOFR D E OIEE ik CoORF I F I 7 AEREIL 2.0 ug/g Cr fitk ThH -
TeM O YO FEFER R E A B P BRI IR GEE O T AT = —
TUREbmm <. TOEITERMN TR BIEWV L LVDEE R~V Th o7,
TEIFRFE L O KERE AL ERE T O MR BE 2 E B L 72l B80T, &
Ux—7 rEGUIKEEORERIIHA TR L& < BOAEOBBRITEN
FVE»o Tz, KL D B R U XL BIC K D FITRAEROEIZ, BHIrF
AROEBER TR OEITRERNES DV EDRRES N TWDLIERRD 27 = —
Ty—EHOATHREINTWNWDHZ EICEEZET S, BBETEKL~LVTOD
NI U LMELBENBICKIETTRELFMMT 5720121, HDE TOFMENIEN
VETHD, LrL, BBEIZBWT, KRED R U AMIENEHEESFIT
FAERIZED X D BB E KIET OV TEIHMIIZ WD Z & DT X 5 HAH
FI R oTe 2 e b KTl BHBEESTITBRAEREZ T FI U LISED
T RARA Y NER LR T,

PLEX Y REHEICBWNT S, R B2-MG JEEE A JHVvy, 1,000 pg/g Cr %
& U CBIRD TN RANERBE~ DR BT DRI OV TR 5 Z &2
W THDH EEZ T,

7RI LDMAERELZFE T 2B, 2 < OEBEEEIZHRET L& Hu



T, REFEEEZGIESEZTIRP D I U ARENG, 7 FIULAEBREZ THIL
TW5b, LxL, RS K0 ABEITRE~DOD I v LAEREEL T TR,
Fln7 E OB LZ T, S DI RAEBERERREE 23 2 o 7 RRIZ IR
EIZL S TRF O RI U LPEMENEINT 5, 207, JRPT FI T LR
JEE A Ry LABREEDEBRLEECTCHDL EEZDN, T ay/S— R A

NETWVEOHRET VEHWTHEBINS I NI v ABIREITEEES &V
=AY & AN

EAENCIE, ENEBT A8 K I v AjGYesil b G e oFE R 2 x5 L
L. BELLON NI U LAEBEE &EARMEERERE OB HE & OB %5
NIPEFREPFET Do ZNHOEFHMEND, B FI T LD TWI % 7ugkg
REAE L FE LTz, 2o, IRPLCUMAF D K7 AJREZHRET LI
TIID THME L2 HERE TldZe < . BEOERPEOBFHEDORE RN LHEE
LTEERETHY | MEFERBE R ELEIRVWBIETH 5,

2022 FFORENLOHEED NI v LAEBHEIT 2.03 pg/kg REME TH D\ TWI
7 uglkg KB DK 30% E VO IRWVETH -7, LEzdi->T, —ixOHAANIC
BILIRMMNOON NI U AERDNMERICEEL LT T AEEIERNEE LS
iz,
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I. &5 - Mo

TNEOKDH K7 AEET, MENCETEWEEICH Y kb0 Hh R
U LAERER, 2022 FIZBWTH, 2ELNDON R U ABEIED 30%LL
EEEDTWD, KOD FI U ABEX, 1970 FOR. TIPSO L 1E

(MBFn 34 FJEABERE 8370 ) O—HMBEIZLY TRICH FI T LAROZED
{EEWn Cd & LT 1.0 ppm LEEETHHDOThHoTUIR LR LEDDH
Nz, £72. CAdDEHEN 0.4 ppm LU E 1.0 ppm Kl DKL, 1970 FLIKE,
BEMOKEED OFEIZ L 0 IER IS CTE -, —J7, EEEREICB VLTI,
1989 4= D% 33 8] FAO/WHO & R R MM EMFE i (JECFA) TH K3 v
LAOEEmMMNERERE (PTWID) 257 pngkg RENEICEEE S 4L, 2003 FO5H
61 [F] JECFA Tt Z OfENHMERF SNz, F£72. 2006 FDF 29 Fla—F v 7 &
FEERETIH. BMTOH B 7 L0 ME U THKA 0.4 mg/kg (ppm) |
W “ M H (WX ROKRET A 2R<S) KOEHEE (WRERELTZH D) 2
2 mg/kg (ppm) & 7z,

ZDLE D REEREND, BREOXZKEZEDTERMICBIT AT FITLAD
HR L UE 2 [EFR LRl A &85 Z kD B, 2003 4F 7 AIZJEAE T EE H
HEEREIEARIES 24 55 SHEICESE, A0 L0N R U AEEROILK
(2R D RAEMEMIRIZOWT | 126k 5 & Sl HE AR 23 R L &2 2 B2 ITIKHE
Iz, 2008 47 HIiT WHEGWWEREmE B FIv s B 1) (CFRk 20 4F
TARMEETESRE) 2L E LD, MARMNEBERE (TWD) % 7ugkg (&
/A EBE LT,

2009 4 2 A, Z® TWILIZHADNWTK (LARKROKERK) OB KT LAORKSYy
K& % 1.0 ppm 725 0.4 ppm (ZIET 5720, JEATEE DO B LSRR
524 S5 1 UK S < AR AN A B ML 2T BRI S 172, 2009
3 T A EEEREA 2.5 pg/kg REH & 50N A M Z 2B (EFSA)
DFHENAFRENT-Z & b Y . EFSA Ot &2 B0 HT 72 22 50 RO RS - 355
ATV, 2009 4F 8 HIZ HEWERHEE H FIvs (G20 ) (CERk 21 4F
SHEMWKEZERIE) 2LV E LT,

Z D%, 2009 - 10 H, /KiBIZ X VG S o KOKEREREL EDT- D, &
TR I DRI AT 24 4555 1 THIC S < A SBT3, 2010
o4 A, BAHTEEYEIBRIR OB EEFOWREDT- D, BRE D RME
BIAVES 24 5£F 1 UK S B Z AN BN Z ST B ITKEI N
Too THULODOFHMMERE &2\, ST OEMREMER LTc & 2 A, BEfFHfE R I
B A KX 1= e B a0 i O FIEITER D v o 7z,

2008 £ 7 H . ‘dnfirEvE (BEBF0 22 A 233 %) 5 18 &5 1 HOHBIE
WZEES L TR, W EORKENE ] (B 34 FEARERE 370 5) 128
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T HEEMORBOEDOHEIEAED 55 I FI U LD HESITIR D R
WERWESNIZZ &b, FF 9 A B EAARIER 24 K% 2 HIZHE S Y
AXIEIC AR © B dn R BRI 2N E AT BE ) b R EZ A RIS T,

o, WEGWERHMEE DV FIvL B2 8D LD LIE
(ZFF BT ORERE BTV WE W RS U F X0 A (G 3 |
ELTEDFELD,

I. i EMEOHE

1. Y, EFREHE

&5 48, t#FEil 5 Cd. i+ 112.411, 12 (2B) &, A4 (106 (1.25%) .
108 (0.89%). 110 (12.49%). 111 (12.80%). 112 (24.13%). 113 (12.22%) .
114 (28.73%). 116 (7.49%)). HJE 8.65 glem3 (25°C), H{ATIRAE, HIK
DOFEATX 320.8C, WL T765CTHY ., WITNbAEEILEOT TIHEW (B

1),
SAb U728 R U AL, RAF THNIIEBIL S, B 2—212E L5,

2. %k, BRERUVARE

I RIT AT, BRRATHEOSEWILA L LTIAYS 6T, lindia il
hod 1/200 FREDORE TEHE ENTWD, W, HENEREORIEY & L TERES
NTE T, 1817 1T U TRFEMSH D DR T, 1920 4E{CLIRE, 1 K
IVLERIA Y FORBIZE GRS TEHELAEOEEMENEE D . SHRITAERE
BN L (B3R 2),

BRIV LAOERART, FEERLHAROR Ve =L (PVC2) DLEH.
TITARAT 4T BT AMBOEFECEE, =y v B KU AZEMMOBMmREL
R e GO ETh D,

3. "mLEEH

(1) BRRICEBT2FELRER

AR LE, HEROHGRIZIE AT 503, £ OFHPREITH 0.1 mg/kg
ThV ., 77— 7 B3NN S WILHE Th 5, HEREA I LI LIXEREIC

U ba—2b o HRRE RS TWEDPZERP THHIRL - L ZRo 72 b O, AEHOLEIT. &
FERMRBEZ K0 AT DRI & T ADIRERITIE L T, ZOKFANE 22— LITHHY
‘a—éo

2 PVC : polyvinyl chloride

3 U T — U HEROHEPIAF(ET D uR DO EBE S—E b,
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SREEN, BEDOY VHEIZ 15 megkg FREGEN WD (B 3), BELIEM
WCEVEM LI BB T ROl FI U LANEEICHATS LS THD (&
R 4), KE~OH R 7 AHEE, FICKWEETH Y, HERBE Tk
BOHFHIREE TH DA, FM 500 FoREL BEL b TWS (B b),

WEDT FI U LREORE ML, RKE TR, LRI THEL 72
Do AT, KB (FABKOY VEE) OREEESAR/SZ — Ak LT
% (BH6), 7RI UL, REEEEFRRICEBOWEYM T Z 7 TR
., EWOSEE EOFKY E L CRBA~RE IS, e RRIICES-
TR FAT DR T, REN D SN KB L FRICEBOT K v
LNRENEINT S (B 6-8), ZOXIICHHEICB TN FI U LAREOREE
DAL, B OULRECEFMOEELZ T TETLHEZELLN TN D,

(2) KEMNSTE~ADFAT

B R AT, KER S BRI A TR E SN TR Y | — 3N KIZIEET 5,
FL LR En B~ Uier B o A0d, RIS IR A3 - T 113875
Mgt 2 LK T 5, B NI 7 AL D BEHEY T, Bk, FERE. 101580 KT O
T DU EEB U CHIZIERT 5 (B 9-11),

(3) TIEM SHEYI~NDIRIN

TEFOH FI v AL, HEICRIRED (B 12,13), YO R T A
W 2 % T B EARERII O I T ARE L pH THhD B
14), B0 pH BN EHT 2L, HER 70D I v AWEENRRKEL 2D, £+
BRI OH RI U ARERHEK L, W EEERP O R0 AR
THZ LS, HMICE D0 R v ARIEIE T 5,

TRk, AW IRBETI V> T LDBEFEIRENZZ LN TWD, KDGHE,
TR O R I 7 LT FEITROELRZITIFET D OsNrampb &V 5~ 2 H
EEREZN L TRIREND (B 15), OsNramps &8s+ % KB, HDHVITEHR
SHELKTEI RITVLARIZEAEEE L2 (B 15,16), 7=, KHIZE
WCIE, BEOBGETEMNS TEN D HEEEA~DO D B U LAORHIC R
ZRIET, mICHZDREETIE, HEDOREMED CdS 75 ATEEME D CdSO4 73
ECHO0RMH &N 5, FEEE, EILHRSCHKEEREO S K v A LG YIRS
W, HBEENCK IR ZIED (BRZ2ERT2) BEKREE W) FIEICKD,
THEAZR TR LT RI T LAOEHZIHIL, kOh RI U ARES

OGRS 1T O R U A BB Z TR LTV D08, R - HFJE T L ITERN R
Do
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BFEELZ EITRIILTWA(EH 17, 18),

(4) KPEPR U EEY~DERE

KEARERICB W T, BB AET HMWRICB T 28777 b Ho
BRIV AREZES GBI, 7RI UAEENDRWVIREIRICBIT D ST
VI N BHEOWREMICLEBREON RIS UV LAEEBL TWDLH0RH D
EW19), HlziE, =2—2—F 0 FODFIZBWT, 8makg WEEDOL N
U LDOEBNEEINL TS BR20), T2, h=Cu 724 —D LI RhE
O R BFEDOIPENS 72 SI2BWTH @mREDON I U AREHREINTWD D
DOR®H 5 (B 21),

WSO LI 72 EOKBAEY TIE, I R AR ENICERT S &R
22-24),

b2 o a ik, RRFPOSRBERFFT28BAIBE ., ZROIZEEND T
RI T AREMN, I FI T AZKDREIGEROSAAHKERICFIH S &
& 25),

I REMICHRIMEROHE

1. KNENEE

(1) BRED DRI

@ WRIRFEDEE - B
EREYCE MZBWTH K U LAOWIRE NI 2 7EE LTI, &
R T AOEHERNAREZ S L—Y— L LTROFZGZICE—IVRT 4 - H
AL LSO DENEGEE S LITRD D TRIGE, KO R Y
DG ED D VITEEE D KE TR OHEEZ 72 Loz AT ORI &
5 ED D WVIIEBRETHRT TENTOWRIER] NHbH, <BE>I1C, &
DR & RE R 2R LT,

<BE> EMIBITH2HAFIOLDOEEERIRICET HIEIZEL ZDHEH
1. AR LRIRICET 51612
OR)ES

HEPERNAR T R 7 2% hL—Y—L L TRABG®Z, m—NVART 4 - X—|C
K0 M —H—DERNBRAFR ARG 5, WIS o7z b L—3—23E b

5 RPN : & BV -CHUREN) OEALE OF G O T 2 BEIROBEDOZ LT,
IR & BRI D, =D\ b HEEMRIE SO A B O EIZHWD U X 72 I3 Z IS Y
T 5,
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BN LT NTHE SN2 LIRE SN B OERNEREROHR 2657 m v b L, &5
EZDOA RI U LOENBRFREZIMEL T (IR L35,

B, N =R E MK BRI 2R A DR D o T A T, IS e o T
R == RTHEE N SR S i EHE SR % OFHIIRTRE TH - 7o (KNG
EREPEEEHRDON FI 7 LAOENEFERE L THON TS,

@ B ITDRIRE

BHEELTERLE RIVLAELORERICHRE SN RI UV LAEEZELG X,
BERETHRT 5,

FEEHPERINLAR S R T A% R L—t—L L TROFEE®R, KMEFO b L——EitE
ALK TRNFO P L—H—IE] & BRLEAF L RERORS NI U L&
HIEST S TERNTORESR S FI T LARINE] (3T 52 b TE D,

2B I Ko T, AT OWRINERZRIR, HHVNINT AREREHALTWD
b DOH Do TH— I TR, RFHlETIL, BT ORINERICH — L7,

@ Y AHE

BILKMEDO) FI U LEZERSE, AGELEEGELEON FIULAEBRELE K
bl K o AR E 0N LR S,

2. BIEEOHEEMER

KREEIZIE, BFHROD NI T LORWIN LS HEE BRI A ENT-H%IZTH
1L LR OFBEICAE > THEENICHEH S d b K 7 A%, Bt/ &0 L TlbE
WICHEHH SN DWNIRED S R T AREER WD, KEFD R v A2 i
AWDIEEOHEIL, ZORBLZTL5 I LICEREHET D,

OR)ES

W IT, RN R SUTER NI R ORI DR GEEZ D b L — —F R4
SMHE L TR D728, SMEOBRICRAZENA U S RN D D, F-ANIRFERICIT, WML
BEPDENIZIDIAENTZZRITHBEICHEE S, S HIcHRIEnZ hr——b 5
FTND,

@ BA D b L—H—IRIRER

KEOERBUAM NN & WIS o7z b L— =L ENICERGT 5729, K
i Hr A~ Pt & A 3/ N L, BRINER A BRI 5 2 L 178 D, KEOEREUIM AR
&L T ERNIZEY IAEN T HBITHEE TR S TNERPED R U AR REHRICE
D7D, Prlt R 2 m RGN L, WA Nl 5 2 &2/ %,

@ BNTOBEFH F I LIRINE

AR RICKRERENDH Y ~ A T ADE LD bbb D, TDOEKFE LT, BF),
HOH Ry LEREOER), KIEZERT 2 HHOEN KEF~ONEMED FI T4
PRt &7 3G D WREER H D,
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@ HYAHE

IV IABRIT, B2 DKHEDOT FI U AERFIZREIT 5 TRNTOREND NI T LK
WHE| OENPLRDOND I RIULRIEOFEETHL EENTND, ZOFET
I REF~OWNKEMED B I 0 LPREEOREITFE LA T 205, 1 FI v A EBRUKYE
MBI > TOTHREFA~ONREMES KT AP EN RN L ZFHEICL TN D &
Bbind,

WM RI U LET v b, v~ A, BUVCHEBREO#K G L72RERT, I R
S U LDORINERIT 1~6% Th -7~ (B 26),

BRI ARNMEKZRHNTE MTBIT D RI T LOWINER, X ENT
DI Z P T TE %2 K 3-1 1T LT,

BHF L L b 1mCACly & EEWRIED 51CrCls & Himlfe 5 L, KfEH 51Cr 73
R EN2 L 2o Th D 1~2 BRZICEHAI L7z 15mCd OERNEGFEEL S &
IZRO=H K7 2L, B (104, 24+£2.1 %) TiE 2.6+£0.6% (OF
P REUHERAE) | Aot (1244, 29£3.25%) Tl 7.5E1.8% ThHh 7= (B 27),

Bl b i=ploWs (144, 21~61 %) TiL 4.6+14.0% (FE#)+ =%
W) Tholz, 1 LOWHRE BT, KMEF 51Cr M SN2 72> T
1R 94 B F OERPNERAFZR ORRRFHIZEA ) B RO T2 =13 10.3% T
B KREFCr A SN2 o> T d 1EBIZICHIE LI IANEER
MHRDIZH K7 LRINER (9.7%) &EZNENST= (B 28),

INHOREBRIZHBIT DA FIULARINRIZ, BFL L bICkG LIEED
RO RITLARNFEZRLTEY, BMPICERICE ENHLFE
REDWILETIX /e, LLFOMFE T, # KX 7 A ORNLAR TREBI O 5 % 1
LT, I RITARINELZRDTND,

1mCdCly, T 10 HEEFR L7 =Xy ha2x=H & L THEZ NTED
JHFIkERRR 5 2 B (7 44, 29~61 %) ([CHEHEIRSE BT, EBE26 B
D 1mCd DIRNFRATHE TR 28 H#& D 87 H#& £ To 1smCd DIRNFE
TERORREFZEAL D GHEFE L7207 B o AR 2.720.9% (P34 = %GR
#) Thol- (B 29),

TRAKIEEHZ 106Cd 2RI L CT/NE Z KBEES L, 15 547z 106Cd A58k N2 8y
TWZVERR L, fERE7 e Ntk 344 (32, 46 X 51 5%) (CHLAHEE S+, i
& REF D 106Cd ZFHEREE 77 A~E&oiriE ICP-MS) CTHIE L 7275k
T, 106Cd fEHUED BB I 5 H 4 DR 106Cd Hrik 4 72 Lo\ T
372 106Cd @ [RT OWRILE | 135 40% ThH - 72, Z ORI I 514
ZHWTCIREIZBIT 20 FI U LRIE (5~10%) & Ehl>oTnWs, FEHDL
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(F, R 5 A XY S HICRWHIM O KMERIRS LI > 7200 h Ll
WEEBRELTWD B 30), 2B, ZOWZE TIERKE KD 106Cd DIE % 74
LB TUL AU,

Felptc 13Cd TR L7~ U U O DAV A B BRE | INEE S —
ARRIZLTCw—HY VERAELELDE 13Cd N4 —L L TRFL L
BIZANZME 14 4 (80~70 %) (CHEHER S E7-, kA28 21 A
DOKRfEH D 13Cd % ICP-MS THIE L7z, HGHIEHGHORBEFOH K
U AENLARDIFAELL N S | ik N & —HskO KfEH 13Cd ZHH L TRD 7=

[ELNT OWINER | X, 10.6E4.4% CFHEERERFZE) THO .| 1.6%~18.3%
ERERBAEND -7 (B 31),
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£3-1 ENMIBTEHFIVLRMEZAN D F I LRIEICEHT HHR

e BRE S - FHFE e
BRI LARBLOERS i
P n EnGR) (ug Cd/RH) (%)
M 10 24+1.1 31Cr TYHILE > & OIERS A O 58 R % iR 2.6+0.6
3
~ BN LR T 4 - T s — (B 27)
F 12 29%3.2 | 1mCdCle, K N3ICrCls 2 BHE & & 25 o 7.56+1.8
. usmCd DIRNETFREZ N, = DIRNEFERN
M I H (22-29) | B i
14 91-61 R AERESOENEEREFEETHDL L L 46440 (B8 29)
F TR R % HE G
IR O EPER & B2 DA ER 26 HiE)
5 87 Bt £ T nCd DIKNEFRZ R —/L
15mCdCly & = E WIS L v b -
4.8+11.7 RT 4« By ¥ —THIE, EE 26 B%OEKN
M 7 Z 10 BB L 788 ORERN 25 ¢ e 24-166 2.7+0.9 (% 29)
(29-61) FRAFHR T 28 A& D 87 H A& DORREFHIZE L
BHF & HiE i ]
DAME L TS B B I OISR O
HEFHEZ IR & LT
32, 18.81, JRAL#% ICP-MS CHIE L 725 H ke o> 106Cd 2 H 42,
FEEHIZ 106Cd (RERFFIELL 1.25%)
F 3 46, ) ‘ 17.84, | EEHBEIIE 5 53 O KM 106Cd Rt 5 40, (&M 30)
TR U 7=/ NE & W25 % HiA]
51 16.87 7 TEMNTFoORINER] 2R H 45
FehsHpc 13Cd (RERTFTELL JKAL#% ICM-MS THIE L7 ~T U N Z —Hsk
52+13 12.25%) THE#L/7-b~TU VELFD D 13Cd EEE L= AER% 21 Hlloe~Y | 10.6+4.4
F 14 ) 14.4+5.8 (ZH31)
(30-70) ORIy — 2 G RF Y oRZ —H AR E 18Cd PEkEN B 5 TR (1.6-18.3)
% Hin| DT ORI ZHEH

HAEIT AR RZE, SR 2D O RHERE
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TN ENCEED B 2 4 (BEE . 35 XX 37 %) BT 5 1 ARk
ERAEORELE KMEF O RI U AEGENSREI Lz TR ORIE | O
I 28% K N 26% T - T- (B 32),

Je[E ORI E OB (11 4. 73.3~85.2 %), #ME (12 4. 69.7~85.5
k) ICBITH 5 HEOREREOREE REFROD FI U AGENLRET L
7= TRMNTOWRIR] OFHEIT-15% (-188~30%) Tih -7z (B 33),

A x—T VOIEEYEF T — e B F 2 HIEMICERL TW D4k, &
WIRHEIN 2 W B A HIEICER L TW b &att, KOHEN S WAEHZEE
AR L TV D EMEERIZ, BENOON K U AEEE & KfE P
%%wﬁbtﬁﬁﬁﬁbmtAH%@@%ﬁﬁ@ﬁ%ﬁﬂ¢@ﬁki?A@

BRI D2 REFOD KX 7 LAEEDLEOFEHMIZEZNZI 98%., 100%.
101%TH Y., BENLSDOHN KI 7 LAOWINRKRFIFEWEERINLTWD (B
34, 35),

WME O IR Lt (25 4, 20~23 75%) (ZIEA F I 7 42K (0.004 ppm)
EAR (V¥ 4.51ugCd/H) % 11 HREERISERIZES RI v LK (0.340
ppm) ZHE (V4 4848ugCd/H) #1 H (154) Xix3 HM (104) &
MEE AED FIULRGAEREBERMM L &0 NI v LKk HEEIBHEE 9
AMOREF R OEEF D FI VLG i%ﬂmbtﬁiﬂhé Bh v
LREGEREBRMIME &I R U LKREAEREBEIGIIGRICBITOZ N FI UL
BREOZAEL KEF D FI U LAPRESEOZENG, B R WA THL Y JAFFR | A3
HEFFSN TS, MU FITVLKREARELZ 1 BT 3 AMERLEEGEO TR
T OWRINER | OFEHEIZZENZ 23.9% (-4.0~37.7%). 23.7% (8.2~
56.9%) Thol2e —H. W REITLD TBVIALE] 1TFNFH 47.2% (-
9.4~83.3%) . 36.6% (-9.2~73.5%) TH YV, H FI 7 ARNIKE U T28s
SV EMETHoT, MOFHXLITHBITHI RITLAOWINEIY 0 RI U A
O TV IAHZE | DEPSTeZ EIETEOEICL D EBZEINTNWD, Fz,
KBHENHENLETH T2 b FDRERTHLAREENH D L SR TWVD
(% 36),

TNEOA R o AEGE (E2h Ry ABEJRITK) EEDO 20~39
%y 40~59 ik, 60~T9 ik DML MR | YIEHUR CAE SN TVWAHRELT
TR L7 BEN 2R R LRBREON R v a2E50RBA % 8 BRI,
ZOMNCIERE R OREEZERILL, 7 K7 D TENTOWINER ] 3HE S
7o EBFOHTOFREF, FROHD [ENTOWRINE ] LG EREEEZ R L,
20~39 ik, 40~59 7%, 60~T9 ik DFMfE 71T T R T OWINE ] %Lk
5L, TN, 44.0%, 1.0%, —-5.9% CTH 7= (B 37),
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@ A RETOLRRKRICHEFRIFTHRF
a. HMRZ

EBREMICHB T, gk B, WALV AREAEORNEITN FI v L
INZREET 5 & ShTnd (B 26),

/NI ERGHIBEIZ m AR 5 i b 7 v AR —F—1 (DMT18) |
ik DR & L CRIE S =, /Mg BRI R Dtho — ﬁéﬁ@%
WIZHRE KB ZRZLTEBY, BRI LAOMBERIICHEEES LT
5o Tv MIBRZEEEZ 525 L, + B2 5 DMT1 @ mRNA L
UL EF L, MR DIESHFICHBIT 2 IV ARENEF L, Z0
ZEMS . BRRZITHE D BE T DMT1 OFBIEINN, H K3 7 LRI AR
HLZEEZDNTWD (B 38).

EMZEWTYH, ERZNDH RI U LARINELY EH XL EnEHmE
MENTND (B 26),

Flo, RNSEREEOREEL L TWE 7=V FUREEZHN, I FIT A
DO, (KNEfTE & OBRNRFHR LTS, &RHa&E L7z 15mCdCly
kD 1mCd (KNFRIFRN SHEFF SN2 B o ARIGRIE, G~ =V
F BN 0~20 ng/mL OFf (BE 24, &P 84) 7. 21~41 ng/mL ®
B CBME44, M 34) T/ 1UN41~100 ng/mL O (B4 4, &t 14)
TTIX. FNEN 8.912.0%, 2.4+0.5%M N 2.1+£0.4% (-4 fEUERA )
THY ., M7 = U FUoREMRNEERE TIEh NI 7 AN E Do 72
(B 27, 72120, ZOMETIIME Y = U FUBECEERD Y, HEED
RAGVER O FIREMEICHET D MERH D,

ATz —T OB LN (BT 4. 20~50 %) (2B D58 TIiE, I
7= U T UREOHEINENIM S K o ARESHED Lz (B 34),

REEOFHEY OB (402 4) KUZtE (396 44) IZBWT, MyF~7 =V
F URREEDMERWEECITIE R 228 &t U T 4R, SR, R4 (BMD) |
W BB OFRIE CH D IR aF =V RE CHEZOMFP I K 7 A
BEENE -T2 (B 39),

BNEOFERELNE (1 R 7 ABHR L~ VLY O JECFA @ PTWI 7
nglkg REABAICHY) 12, YEZHE CAE SN TV D RN THREL L 723 K
RREFEFRBEOD FI v LZE0HABREL 8 HREER S E - ERICB VT,
A RITLED TERNTOWRIEE] Lifig7 =V F U RE & ORICAOHBEN

6
7
8

DMT1 : divalent metal transporter 1
BREOHERE OMERIE Fig4 M HEHR LT,
A RI T AREL, /TS RIVAREDZ &
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RO BT, 72120, TRNTOWIE | 2R AHe L, T, myE~7 =
FURRE, MBS, IR RI 0 ARE i h B 7 AJREZ ML
BT DEBIRON AT &0 TERNTOWINER ] LMiET7 =V F o EE, i
THEREE & OICIFAEREEIT < toTe, o, BlOLMEE Z DX
BECO TRENTORIE ] 121X, AERZEIT R)roT- (B8 37),

TS E D FETE Ye sk D FERIT LM 2 et BRI, Bl R OBERZ LR R
U LRE L OBRBERHRLN, MiE T = FUBREL AT o R
FEME I &2 &z 36 44 & Al K OVEE 2 i % 72 & i oD 72\ v
MR OB TIRY S I U AREIZIIFEEZI ol MiF7 =V F Ui
JEDPMEVMEZ 7R U728 R ZRE L TIREEOM] (% 280 4) THLRF T K v L
REIIZARETZ R -T2 2006, FEHLIZENO—KI 2T 5
NAHRREDOFRRZITH I 7 LRI E TR LW RTREME DS RIBE S LD & L
TV (2 40),

ko X oz, EBREMmE RO BN TO e M ERtg L LT
WIZBWT, $iRZIZEDH RI U LARNOEER#RE SN TS, L,
TRENCBWTHERZIREEN I B 2 7 AR ZRHET D NENTHONT
X, SOICHEIESSLELEEZ LD,

b. NAATRASE)TARUVNAXTT I EIE) T«

BMHH RI U LAOWIGHRITREMLOBIIZL D By b A1 F
TRAZ VT 4 (EWEFIARE : bioavailability) & /XA 47 7k B
T 4 (ERBIEESE : bioaccessibility) 2MEFISILTWND, NAFTT XA T E
U7 013, ARG INTEWEPHLEN THEM S, AR S i,
RWNTRHEIFER M. D WVITEER & 72 DEaFICBETE 28 G277, Bmf
DA RITAMIEL T, b FITLEFEREE Lz & ORI S A
FTXAZEVT 4 (RBAY) 23MEEE L THWOND, £T, EBREWIC
WAk I U L2 O OHETERSY, I FIULAHEZMIERK,
Eash R U LNREEZERERE T HEIFKEHE DL, RNT, H5Ld
7RI LAEARMEZEIEOIESRT I NI U AREZFUFEITY TIED,
fEER R 7 NI U ARENF — L5 FI UL LI GRLERNG D
B RIvLAEREOKE L TRBANEHIND,

NAFTT 7' EV T 11%, HIBENTERE I, EERIZERNESI D D
ICEBMEINDEIEZRT, BfhaE N TIH LR CLBLLBEOT R U LADME

9

ARFHIETIX, FERIOTE N W GEIE, RFPFZ7 LT F=> (Cr) BRETHELEZS N
SULREEZRY S RIULARE (ug/gCr) & L7,

10 RBA : relative bioavailability
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fREIE % invitro XA T 78T 4 L LT3,

INE R AAE ERREE S T2~ 7 AT, IRIERIEOD K U A&k
7RI T LB USRI 25 S~ o A2 /NG, PR, B
gl K U ARENMED-T2 B 41), v~ T RIZBWT, I RITAD
RBA I&, K/NEOREFIZ LV 2V KT 20~60%, /& TiL 40~70%
Tholz, F-. BWEHOH FI A0 RBA b EICL Y B o7-
(B 42), BETOH FIULD invitro XA X7 78V T 2Ty b
WCBITHDRBAZHELIZEZ A, Invitro XA A7 72T 4 & RBA
ORICIEOHBENH -7 (B 43), 7 I U A5Gk E G Tkl & fEE X
NIz~ ATIE, FUI RITARELRD XIS RI TV LAERML
Tk E Gk MG S o~ 7 A L Rl RS U AR E IR
7= (B 44), kP H RITLD in vitro XA FT 78D T 4 13KkD
FEEUIC LD 20~63% & Hig o 7o3, SKERIT L 0 I 6~52%I238 Lz, B
RXHDOH RITLD in vitro XA AT 7Y T 41 3~32%TH 0. 4
KL HRTE -T2, BZFON FI U LD invitro/XNA 47 7BV T
A%, ACHBRIC K VKR 5.5 EHIIN L, MW OFHEIC LV K 88%iH L7
(&M 45),

DITFC, BENSORIUZET2MmAE2E LD D, BT FI T AELT
FNLAR T R AERO#E L, ZOERNERENOHEG LIzl Ko AR
FIL3~8U EHMEINTND, BENLDOH I U LEEED B KM Pk
BEALGIWTER L TRATORERD NI U ARINER] Tk, RS
RICKREBRENRDHY, ~A T ADfEERD DD, TOHEKE LT, K
EAIT 2 O@EN, KEFA~OENT I T LAOHEH, #RERE OF s
RENRDDL, —FH., EREWMAERHWEE TR, HED FI T AKD K,
INERHE R EORMTDOI RI T LDONAFTT XA T EY T 23RN
ENHEINTVWS, 26X, B MIBIT2EFEF D FI T LWL
1% 3~8%% T1ul % A[REMED N & 5 & T L7,

(2) 5710

B TR E N R U AE, BAEICHES L TILTIC X > TR O AR
MICHEEIND (B 26,46), B I T LI AT A 2 L OFFPERTRN =0,
UNEF ARV ATA EREARLEAT 5. FTH, HTHIC 20 Kk
DYVATA Y ZEATLBROTREARETH L A T A 1A (MT) 125
W Z A %, MT 12iZ MTT, MT-II, MT-III, MT-IV ® 4 FEEO T A
TA—LBBDENB, N RITLAOENBRBICEIC»NDDET A Y T 4 — Al
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MTI & MTII THY ., ZOFEIMITEFRETH D, MT 1%, EHAREET
TIZHEACHI L FESG LTV D, fENOD I U LARBENEE D & MT EH
BOARNPFEESI N, FEINTZ MT X, HIRNOEERED K U L&2#EE -
LT, BRI LOFMEBEHRKNYE L THERT 2, P KIUAIZED MT O
BECGHEEIL, . B, B OV EE ERHIRIC B W TR Z 5,

MEHF DO KI 7 LD%< 1%, MERFIZHMLTWD, v~ R K
U LhERGT DL RAIGRMERFTOH KIS oA E MT AN+ 5, ik
BEHOFRFERIZCBNTH FI U AICLD MT OFESRNEZ5720THY
RMERFOH B 7 L%, BN THRMERPAHE SN D & PRI EET 25
(M 47),

ARMERIZHA_TIIIEF OB R I U LREITRWA| JEaF~D M IC BB 2%
BB, MIETON RITMIMT T VT IR EOEAEICHKALT
W5, KR FEDO/NS VW CAd-MT EHEKIZEA~O D R U LALZFEICEET
R

HEEIZRB O TIE, 7 R0 AFEE EEMRICEY iAEi, MT 238
T 5, MLETAR I MT &5 KU LAOEEERSIMAITBITT 281
FIEDLo TR, LL, BT 25X MTIZHEE L2 KX U A3k
HANITBNRICER D AT N D, BFENOERLEZD FI U ARBBICER LS
FTWERKD12E LT, {HEE ARSI CAMT 35 LTn5s LB %25
LTS (B 48),

ERDNEREOD RI U ACEHMIE<EINDGE, &2 FITLAEDK
50% 03B HRIC . #I 15% NS . K9 20% 23 ICERD Hivd (B 49), Bl

TIHEEDOD FI U LARENEEOK 3 FTholztHEINTHD (B
50), 7% 3-2 It MBI D FEESRTON FI v M REICET I WMEEE &
TR LT,

x3-2 ERIBTRERIPON I VL (CA) RE

4 - i % EEh (%) % RE (Ug/e BRER) R ERE L OBR wE BB
R—5 U F 29 42+13 M26 +=$585:0.28+0. 16 BICH T, 40-60 ZFTHRSIE. BUEE T B (BH 51)
F3 ZEf5 0 0.26+0.15
[R5 : 0.13%+0.07
1997-1998 61 F1538.5 - BRE :15.45 FF 41-50 7% 1.44 EHER 39 RO (B 62)
F—X+ZUT (i 2-89) fF:0.95 51-60 &% 0.91 Cd-U EfE 2. 30
fifi : 0.13 61 mLLE 1.46 ug/g Cr. BRE
43 F1537.0 M BEE:14.6 Cd18. 6
BF:0.78 B 41-50m% 259
fifi : 0. 11 51-60 &% 22.5
18 F1539.5 F BREE:18.1 61 Lt 21.3
fF:1.36
- 0.17
10 FEMUERR 78 56+20 - BRHE:10.8 BRHE Cd [XhESICEELMEMN L. 50 ZEEETE—Y &R, BLIEE HY 55%, B (B 63)
1v0E53F fF:1.10 ZTO®RETL, #UFBER. & fifi Cd (XIERLE
(T#is) TE fiti : 0.09 HITHARBIE,
& 57 - M BEE:15.5 BF Cd (. An#RIZ{ELMEM,
FF:1.23
fifi : 0.13
21 F BEE:17.4
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fF:0.76

B : 0.05
ZRL e | 50 18-80 — | BE®E:146+590 | BEER0-60RETLEL, UEET. BAEXIERA | (BH54)
OFEEE (2.4-31) DRI (FEH
BHHE : 8643 | BFCdITXFEHICIKTE LIEM, EEEREZEN
(1.5-16.7) TLAEL, ) o
BF : 0.98 + 0.50
(0.32-2.32)
A= T 60 TERR 1738 M33 | B (hiE) : FERA 17-38 B (dhdfE) & :0.01 AF:0.01 FEIRER : 0.01 | M2MERE A BF. (%[ 55) *
WEICEZEL -87 F27 | 0.01-10.04 £1%2-14 B (hR{E) B:0.01 FF:0.01 FKER: 0.01| B, FREBHEFD
F= Styria g A (R f8) : 2-30 1 B (FhfE) o004 BF:0.03 EIRER:0.02 | &HBRIARS.
0.01-1. 51 12-18 £ (shR{E) 3,68 FF:0.16 FER4KER:0.08
Bk (PR {E) : | 25-36 & (hRfE) B.6.34 BF:0.62 FR4RER:0.39
0.01-2.73 45-59 2% (F s fE) 580 BF:1.51 ERKER:1.51
61-69 &% (FhS{) B 10.04 BF: 0.56 FR4RAER : 0.84
70-79 &% (P 1) B 6.72 BF:0.78 FREE:0.84
84-87 % (i) B.8.05 BF:0.79 FRRER:2.73
1992-1994 5 | 0-95 W3 | BRE 3964358 | EEX% : 0-1, 2-20, 21-40, 41-60, 61-95 &% EERRIE, 2K | (21E56)
BA F12 | BF:2.05=1.84 R Cd: 0.61, 8.41, 33.3, 69.8, 52.3 BRI B
BRI N - 394+43.8 | EEEE Cd: 0.1, 4.65 11.6, 26.8, 19.9 KE. LRER
EREE MT 191340 | BFCd:0.05, 1.12, 2.29, 1.88, 3.55 . By, m
B T : 250313 NT B (L2 R O HIERE, I
4 (21-60 %) DBERE L HE BiE. EEEX
T,
NoHY— 531 | — — | & 11.58x9.95 FHE S (T HERIRE, BIE | (ZB5))
EOEE=IL BF:1.56+1.68 TiE. BELIER
ko B : 0.56-0. 88 O, BIEREH
297 M B 13.84+11.28 BEE A RBA, otk
BF : 1.661.57 R4 1% £ T kil
B : 0.642-0. 95 BiE ZERUL
234 F & 8716 95 EOBELEOH
BF : 1.43%1.81 AR A S $I
B : 0.450.77 L.AORUIE
NoHY— 541 | — — | ' 11.99%10 04 B AE R L T2
HOEE=PRVE -} BF:1.81+2.62 g T & S
B4+ B : 0.721.69 EZTh U OB
(=R | 287 N B . 14.38+11.58 ATV
1) BF:1.75+1.88 W BEETLDOT
ffi £ 0.91%2. 16 Fal,
254 F B :9.31%7 05
BF : 1.88+3.26
B : 0.50=0. 86
BA (Bt | 41 60 LIt - | BE® 3.2 E§5K 5 ¢ 60-69, 70-79, 80-89, 90-99 HEREIRK. B | (259
EL)) BRE B F—4%L, 71.1, 66.5 58.3 EEIE. EEE
1967-1971,1981- i 12.5, 31.5, 29.5, 40.4 (T8, 55 it
1984 51 — | FF:66.7 s Bt F—424EL, 89.4, 67.3, 139 DOREHIZIEA
CEEETEE | i 94.5, 64.0, 62.9, 36.7 BA4484FE
EERURELO 184, BN
HBHD) Ho5E 28 /HE
I Ehb, .3k
BRI OXRR
1973-1977 HED—ERIZIE. B
(B HEN) HITHE LM
BWLR - EER FATHEEN
B GE52iE | 103 | 60 LIE — | BE®E 9.1 EF5R 5 : 0-9, 10-19, 20-29, 30-39, 40-49, 50-59, 60- | &EFhTL 5,
HRE) 69, 70-79, 80-89, 90-99
1981-1984 BEE B 7.50, 4L, 35.6, 7.7, 77.1, 116,
AT 105 - | E:10.7 88.6, 76.0, 61.5, F— AL
AIE &tk :7.18, F—4|L, 34.3, 154, 107, 139,
BHE 113, 105, 88.9, 81.6
BF Bik:1.46, T—4|L, 3.12, 5.42, 4.79, 9.02,
8.58, 8.30, 8.41, F—AMmL
L 1.0, F—HREL, 4.24, 6.8], T—HE
L, 5.73, 11.8, 19.8, 18.6, 10.4
BX 55 0-80 - BREE :70.7+£42.0 BRE Cd [XmEsIcfELMEML, 50 ZEBETE—2ZRL. FEMH KR UE (£ 14 59)
BEEE : 33.56+22.7 ZO®ETL, #UFER. SEFRBIRR, RE
BF : 6.3+4.7 DEIEN 20 BLL
36 M BRE :54.5 B Cd (£, ANESISHELMEAL ., 30-40 B THRAEIE, LOFYy,
BaeE - 28.1
BF:4.6
19 F BRE : 96.3
BEEE - 43.5
fF:9.3
1971-1972 30 | F#39 - | BRE 47124 FEX S 10-19, 20-29, 30-39, 40-49, 50-59, 60 LAE FEESIRA. N | (3860
BX BF:57+4.6 B0 CdRENFRHELLITLER mMERSE., B
EEE PR - 2. 71,7 5. EmEKE
BB :1.5+1.0 % ST, 8
N - 1.1+0.44 EHEIBILTEA, B
15 M BRE : 36 IF R E N BE A
BF:3.2 T,
PR - 2.2
BB 0.97
N 2 0.8
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15 F ERE 58
BF:8.1

fEER#: - 3.2
Bg:20

FEEEIL, pglg WMHEE, XFESXOWEAM TH S mmol/g & pg/g IZHHE (1 mmol=112.4ng)
MT : A¥aFt A

MIEF OWEREIICE D A F N HREE L LT, MEM S BRI BITT
DI & SREKIR T A S t%, TR OB R S BRI S AR &
e N RITLOEE, BENFLTHD, MiEFO CAMT EAEITD &
23 7,000 LT &SNz, SRERIATAIlE S, BB REOIAIRE T
YR A PRI o THWIRES N D, IEARME BRI IAE T
CA-MTEAIKITY VY — ANTHOMES IV IERED KX U AL AU BNAEL DD,
ZZ T, MT O¥BEFHFEL THO CA-MT & LTIFRE SRS, BligNTH R
SULEMT IR, 2OV A7 NVERVELTWNWEEEZLNTEREY, Z0Z &
N AR T LOEEA~OEERBIEDRA & 725 TV D AMREMER EVy (2 26),

MT OFETA Y 74 —2THDMTIEOMTIL 2 XKBELIZ~ T ACH R
RULEGZIEGE, BT I U ARED 10 pglg #2252 I1XIFIER
W (BRE61), — T BT AL, RREON RI v AEEMERL-E b
IZBWT, Bligh s R o ABEILH 100 ug/g [SETDHZEnH 50 (K 3-
1), BEENT RIS Z &3y, i, BN T FI VA0 MT 2
AL TWATHTHY, I RI UL AEREED MT OFFE - e )& BRD
LAYUIZ R o Te G/, WD RI U LTI DBEENEZLEEZ 2 5T
% (BH62), 7 FI U NIBESCH THRE IV TWD R, ZOREIXEES
T Z LE TRV, B SEBR Tl MIEMNBE 23 7 K X 7 A O g R~
BATZ<C EEN TS (B 26),

X 3-1-(a)iZ, 1974~1983 FIZTHE S NT=HNE L OV OB EH I K2
U LREDOFRZ L A ENE R LT (B 63), < DEICBWTEREY
R0 LAEREIX 50~60 T — 7 %2/~ L, TLREBERZ R~ L, AR
ANOBEEEHR S R I v AREIT 50~60 0 B — 7 BFIZIX 100 pglg =B 2. 1
D 5~10 fEDMETH 72, /NED (1975) 12X D &, 40~50 LD B A
DEMECEB T HRFBE OB EE RS FI v AREX, BHEokskZE 250EE
R LT (BH59), 3-1-(b)IZ, 1992~1994 FEiZniT TIThb -k (]
56) IZHEDS HARANDOHIKE ERLEH I NI U LREOFRICK 2 Z{LER
L7z BH64), BRETR D FIULAREITFRE & HITHINL, Fo2ENK
XNH DD 41~60 % TIX YT 70 uglg B 2. 61 mUABRITD L=, I
) R0 ARETEREICHERTELS 61 AR OJMERNITFE S HAv7e s

ST,
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(a) BREFH FIIOLRE (b) BRAADHEEVERERN FIVLRE

10 } a0 - Liver

120

[}
w

Cd concentration (pg/g)
()
(=]

ao

N " j_i
0 | e :
604 2=-20 21-40 41-60 »h1

Kidney cortex -Cd mg/kg wet weight

A . Age group
Kidne:
r’: . i 120 y
40 ;
; 3 100
{ o c J
! 2
20 { b T c 87
T e 2 1
. y e - . * ®
e e g 60
@ i
=
Do S 40 -+ ‘
b= 4
o
20 -
--------- Canada o———% GDR == Sweden
we====ws Finland  @-=—-—® Japan(Akita) #~—=-+ USA(Dallas) 1 *
[R— ® France #——= Japan(Tokyo)»——— USA (N.C) 0
PR o FRG  w——m—s Norway o——o Yugoslavia 2-20 2140 41-60 >bl
Age group

X 3-1 HEERUVBRERDFIDLEE (FHLEEZEERE) LEHDOBR
((a) (BEE63). (b) (B8 64) (Yoshidaetal. 1998 4 &IZ1ERK))

7a T FT OEFEENSEE LTEICBW T, 7 R U AO R EE TR
ML PRSI~ T < L I IR B IR R i IR E ISR TR o 72 (B
M 65), L0 RERPKE WERBEO BRI G OlmOFREICB W TH, b
HOH R 7 AR IR M QWSS M B & b <, IR I P A 1
FHAMHRE X VKo7 (B 66), 1Tk T v b &E AW FZEIcB W TH, IR
e R U AREIIRAMFRE LV b Eho 7oy, PR R o A
FEITRHAR MR L0 ik o 72 (B3R 65),

(3) HEittt

BRI v AFECES, RPICHEE SRS, T 1. (1)) THRRZL SIS,
TR 2T AT EERIRDE N 20, BN SEIRES NS K7 ADOKE
SIRFEAICHEE S D, BTN E TA B T2 T2 R T LO—EH
JEyFRICHE S D 2 (B 26), B FORBEHFICHEESN DI RI v AL h
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DHIHHKOH R 7 LOESIIARHTHD (B 36),

PR A~D R0 AP, Flin, BlE~D NI ¥ AEREE LK OB EE
DL Z T D, FRICBEENEZ > TORWES, JFRPICAE Sz Cd-
MT FUTAZRAIE TIEIE 100%HRIN SN AT2D, JRE~OH I U LN E
T IR N EEZ SN TS (BE26), —FH. KREBEDOD FI 7 La2EHIC
DleoTEILL, e & bIZEBPICh IV LANREETDH & RP S R
U AP E MR 2 \ZHIINT S, SR —DTHTH FI U LI BEZITI-E
T B R BUTHEFE y B0 HTIE TR, BT R U AREEZRIE LTS
WFE T, AR E R E N R VMEEFICB W TEREY I RI Vv A RE L
RIS R MREICHEBEZRMEBEANED bl (B8 67),

—OARANOBERER T K7 MREIT FCKAD 5~10 %@\ (63,
64), F£7-. BRANDOBRE T FI 7 LEEIZFERE & bIML, 50 7%
TE—ZIZ#ELIEE, RAIETT 25 (31, ZRUcxs L, AARANDR
7RI AHEEE (ug/H) 1L 50~60 A TE—2IZE L, TO®RIK FEm %
AT (B 68), DX ) ISR S SR R U AREX, BERER S
NI U LAREZRIT HBEICRDEEZEZ LTS,

1976 F-OFE TIE, — KO HBARANDRF I NI 7 A E1X 0.5~2.0 ug/ B
THY, KMEFD R v LPEEIL 25~80 ug/H Th-7= (B8 68), #* 3-3
KO 3-4 12 1976 F & 2003 FD HARANDIRF L OKRMEH DI NI 0 L
BER LTz, RGE OMR OFEERIZLT LHE U Tidenas, 30 EMic—H S
e oA Ry APEIEEITED LTz (B8R 36, 68, 69),

# 3-3. 34 OF —FT, BRITH FI 7L HEBYRO WIS T o5 —
2 ThbH, B KITLMIEDENIRAERRERENNE Z > 7256, JRIRF O
CAd-MT OFWRINEhRIZ Bz 7 aT ) (f2-MG) 72 & DMKy &
FEAE L RBRICIR T L, R ~OPEENEINT 5, KBS, 7 K v A7FYH
WOERDRY MT BEN ERTZENmoNTHnD (B 70), /2. *
7u ORI D . EARE AR Ok 2 Z2LFIERED T R X T AN
RS NS (BHR 26), 7 R U A BEEREOREELZEZZ LT
HERTEH. JRFP B2-MG BEEHEIL TR D RIULARENEAL W
(S T71-73), £, X —DTHTH RI UV LATIES BSINTEES T, F
NRMERSEERR E 2 /R LTEEE E R IR o T EEBE OB RE R K v
LREL IR RI T AREEZLRS & BREY D FI U LARENRELT X
T N RAEREERREE 2R LTAEEF ORFT I RI U AREIT&EN -T2
(S 67), Lo T, IEMIRMEREERENE Z s 72RO RF T I 7 AR

1 B DL IRAE ~ DB HONT, £ 3-5 DX IITEERICERBLE D2, AFHEET
(3 T RAERERERRE ) & LT,
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FEIX, BRI T ML B LAV E KT 5720 Tl < IR T ORI
EREREEIZ L D Cd-MT 72 E O EOH ML KM L TWb EEZ 65,
HEDZ > M b R v aafk (0, 5 XiE 50mg Cd/L) % 6, 12 X
24 HEHL & B 72 FEBR T, B U R SRR IR K O IR A0 4
MU 728, ZOMMDRF A K0 AREOHEMKIT DT INTh o7z (BHT4),
Fo MO T v MIHAET I v A EAK (0, 1, 5 XX 50 mg Cd/L) % 3,
6. 9 XX 12 22 AMEREEZERIZB VT, 6 2A LI 12 2080 £ T, R
7RI NRED ERRIIEFITEE TH T (B 75, 76),

INBDORERNE, T v N T, BIRA~OREF 72 K U AFEEOHEIND,
VP UHIRF A R I U AREORKREEZ2IEIN &\ 5 TIEBLL 2 O RTREME A
REEIND, £, WITHOREETYH 12 DA OERITORFP S K 7 L4
TR\ HERE 21T 7 o T

% 3-3 1976 FEHO—ROBARADKE - [RE~DH FSHL—Bifit=s
a) I RITLORME~OHME (5 HHOFEE)
KEOHER R I RI U ARE Bttt
W E (gl H) i (g/H) DW* (%) #z(ppm) i (ppm) (ng/B)
(wéifgiizﬁﬁ@ 15.23+6.25 65.65+25.63 24.32+4.67 1.26+0.67 0.33+0.18 19.4+15.7
THE 19 4 + + + + + +
(99-24 2) 27.11+11.84  117.01+60.51  25.01+5.55  1.36+0.45 0.36+0.18 36.0+17.7
égifg) 19.88+6.00 84.88+30.39 25.10+5.37  1.21+0.29 0.32+0.12 25.0+10.8
Bk (54 1%) 33.35 134.53 25.03 1.19 0.34 45.2
Lot (54 %) 26.63 112.70 24.30 1.33 0.33 34.5
T B AR A Y 2
* i T T
% W68 LviIlH
b) # KI U ADOKME « JR~OPEE (EB]7T—4)
KA JRH
PO
(uglg) (ug/H) (ng/L) (ug/H)
1 1.57+0.28 41.1+6.5 0.91£0.08 0.51+0.11
2 1.34+0.22 59.6+17.5 1.93+0.34 1.43£0.22
3 2.17%+0.63 79.4+29.7 0.53+0.17 0.791+0.36
4 1.67£0.53 53.8+t13.2 0.84+0.14 0.760.06
5 1.97%0.86 64.61+47.5 0.67%+0.09 0.96+0.32
6 1.74+0.50 52.3+41.6 1.61£0.52 1.01£0.23
7 1.27+0.24 44.1+4.6 2.15+0.32 1.54=+0.12

*TAOEEE (21-22 OB, HAX 4 FRITRATPICHERE, 74T 3 A2 EEE)
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5 H [ D -2 fif - FE e 7=
¥ BHEe9LVIIH

K34 —MROBRALE" OKRE - RANDH I OLBE#E

q KAE~O P B (pg/A) JRA~OYEM E(ug/H)
(R E$ 15~18 4) (RF5E# 25 44)
1 HH 13.61+7.95 0.338+0.178
2HH 23.10+20.93 0.300+0.163
3HH 10.82+12.37 0.212+0.114
*20~23 7%

¥ (B 36)D table3 X v #4581 H

(4) EWFEMF R

EERREIZB N TE, I I U 20EWENEEMIET v b~ 7 2Tl
200~700 A, VAV L TIL 2 FEUETHY, PEIITZBEIKFLTE
BT ERFEINTVD (B 26).

b MZEBWTIL, Tsuchiya (1976) 1%, 7 I U LDOAEYFHIFERI 2 &l
T17TH, BT 74ELHE L (B 77), Elinder & (1976) X, FEWEE
ICBITOBRETON RI U LOEYFHIEEIZ 20~50 FLHE L (&
i 78), EFSA (2009) i%. Nordberg & (1985) 23t b Ok & gz %
7RI U LOEYZEREEZ Z N EI 6~384F, 4~19FLEHHE L LT
W5 (BHE 79), Sugitaand Tsuchiya (1995) 1L, BEEDOH KX 7 ADAEY
S 2 Ao T 19.8 4, BT 121 E L HERF L2 (B8 80), BHiEiC I 1T
57 KU LAOAEYFRPRERINE, E<ERENENT L EEI R LEEINT
W5 (B 81),

Nordberg © (2021) 1%, Suwazono ©» (2009) OF—H|ZHSXx, I K3
U LGYHSE T COR BT NI U L OEY RN Z . BT 14.2 4, T
235 L HEE L. E£7-, Jarup 5 (1983) OF — X |ZHIS&, il KI v A
DAY LRI 75~128 H & 7.4~16 FF0 _fitEa R4, L LTS (&
® 26),

2. ENMZBITEEE

AFHIHIZ S 720, B N ToOEFHRERS LB EROBREZHFI L, 7RI
U LD EIZONW T, b F TOEFREN DI H T L F
FEO—EHEZFRNT, B M TOEFREICE DV TRBEEZEONE 21T > 72,
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(1) 2HEE
@ BAIXLE

2D FI U AHFRETIE, &80 FIUASLHh R v LAEHEYAEIRI
AINTRRCRAET D 2a— X BEINT%, B CIEEE LT L
TR HME SN TN D, BMEEF T, MiR-CHiKIEIZ X > TR R #E L 72
Do MBVFEMND S NT-B{b D R ULt 2— M L D8 2t
ELT, [HFEE 50 mg/m3 OF R 7 A 1 FFEIE ESINTHI LD 8.6
mg/m3 2 5 XS BENTBRH o7, ZDZ LB, b mgmd3EBEz 5
A RITAZSHIZSBEND LHICEDL EEZ LN TS (B 82),

728, B R COTRMENCE T DR O R RERSE, 372bb, W%%
N1 H 8 WEH, i 40 FERIELE . AMRAICEL L < 22 @i o) < BREEIC
WCHERBEREREENEC W ESNS D K U ARBEIX, 0.05 mg/mS&
EINTWVD (B 83),

@ #FOER

1940~1950 FARUTES-CEEL DB IZ O E Wik E K0MEM:, R A & b
720 AR ENRAE LT, ZHUT, Y, 7 o A0RRIZ L HEAS EL
BERDOA Y XICH FI v LE MV, BERLSCHEINE LK@ DH I R
TANBHLIEZZ LICE o TRAELIEZLDTH 72 (B 82),

F7o. I R I T LABENK 16 mg/L ODKEZRATRICEVETFHEEZIIE L,
iU IZ BB L2 & OWERH D, ;@ﬁﬁwﬁkﬂé PDFRKRIL, 7 FI A
B a IR M THLANL CH L BB KSR DG K Z 72 -7, Z O@att
HEOFEF T, WL - THBE W@ﬁ% 7 AD% L MR T &
HENTZDIZ, 7 FI T LADOWINEIT, EOOTRERLATWZEE LN
(& 82),

B, AN FI U LT EERE LA 2 OBBREENITIT 20,

(2) gHEE
@D EBREADE
a. RENODARIVLDOELKELBEE (BEHMMNER)

AT R LAIESESINDDE, BRI VL2 THTHEEENR
KBESINLBE L HRERETERPEMSA N2z LTESEIND S
BNDD, MHEOHENRISETIT, W FIVLIZEUHMESE 2 —L%
WAL, MCHEEE 20 L TERRICIRDIAEN D, BFIZIE, FFI VL%
AT RO AERIC K DEEND ORI & | BYFIC XL 2 2/ 3o
AR ITLDRINS DRAND D, RFRICHIZY I FI T LEMHEIT< &
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Enb L, BERIEL BO—RBRE TOIEL BERbT, I RAMEERERE
EE T LT HOBRRERENEL D Z ENLLEBO BN TWVD,

FESAIZIE Friberg (2K 20 R U LMEER OBIEN RV OMETH Y |
7RI LMEEFITRD DB EF L, K0 T EEAE DR~O Yk
ENHEMNT 5 Z DR Th L ERESNT (B 84), ZDH%OI FI Y
DAEEF DOBHERBIZ OV T OFEMARMREHZ LV | SREKMIKICRB W TAR ST
MIEF DRy FEEAE, 7 /8, Zva—A, B b, Uy, JREE
72 EDy R 40,000 LFTOWEDIFE A ET XTI, EFZ2IRETHIULR
PRAME CRRIN S CHERIEERICRE SND N, I K U LI L0 A RS
DOFERIEENMET L, 25 OWE DR P ~OHPHENSHEINT 5 Z & 23]
I L7= (S 85, 86),

— 7. B ETILE L RAEN TR IC B W TEEDO S NI 7 A 585G
B0 A RANERRERES & TS BIILIEZ 2324 2 A4 X A7
ML Z o7z, Lk, 1 R A0EMEIES B L DHEBIZOVTIE, Bk
BIZERNE NI AN EAERONTE,

b. IR E HEREIEE DIEIE

71 R XU LT X DI RAME BEREREE OFRIE & LTl i IS/7E LR
ERIRC A & D DAL IR THRWRIN S 51K 1 & E 0 E R OSER IR
MEICHRNICREL TV IEAERD D, iRy FEEA-ICE, v
F )= HEAERYE (RBP)., VY F—A4, B2-MG., ar-37nZury
(«1-MG), MT 72 &b 5, B#FHEOEREL LT, M7 EFN-8-D-7
NatI=F—E (NAG) B3b b, pid DRy FEEAEX, T Tl
ICHFELTWD Z &b I RANERREREIZ J 0 FRINEEME 95 &
Z ORI U TRP~OPMEIIEINT 5, R ~D B 2-MG OFEMtT A
R LIS BEITK L THHEDSEERFOICKIST 22 L0, KO8R
HE O T bR < I RAEREREEEOFEE LS LTHWLR TV,
NAG 13, BlgOEARME ERIRD Y V> — NS DK ifEE R
Thod, IRPICHES LD NAG X, JEALIRME ERHIRE Ol L7z o
T, RME - BEOEBTEOHMREINT 5,
INHDOEEDOHTE B2-MG ITUREN L, # RI U AL DEARA
EMREREEOREIZS U T, JRPRENE ug/g Cr 7> 58 H mg/g Cr £ TIA
WELFH CEMIICZ (L L, EEE - EEEOSENARETH L (B 87, IR
B 2-MG JEENIRF NAG B & B2 i, JRIEORBMNE LD L
e EEDOBHRESICHWN TS, BEEOREIZIN U TRS B2-MG R ITHE
m+sZEThHsd, Lo T, MM L2-MG IRENIEHR CTRYH B2-MG 2

31



LN L T D58 IR E R RER S 3 sk b 5, 72720, HE®
FEIRIE, U A L AEGYE KON B 2-MG D FEAEDENINT 2 ML O X 5 7295
BIZBWTIR, M B2-MG REN LR+ 25720, RERETAEIND B 2-
MG DR~ R BN 5,

Nt

gunj )
ULy

c. BAETERERMICAL SN T & - iii RIS BEEEOH E kA
BT, A XA A A FFIEHRO B2 5T, S < OHIETH KD
LSBT 2 Y | RO BHRERE £ BT 5720, B R BRA K
RS SNTE T (% 35),

* 3-5 GIRMEMEETOHIERESE

(=1 88)
ORME U o FRIE (%TRP) KT +BMERER + 27 IV BIREMET b0 %
Fanconi JEERE L 35
QBRI EMNET 2 VBERH Y, O TRO 6 EHHD Y L 4 HE 2= TH 0,
J<Of Fanconi JEGERE A 258 T IRABE HERE L & 972
- BEVEFEIR (Testape 15 >B3F5PE) 2D Z2fGIRFMAE E 5
- MR X 2 BBIR (RT X B HT)
- %TRP X T (<79%)
- REEZ VT T AEE (>0.19)
- ERIEYRIEEK T (<25 mEq/L)
- RAMEPEE AR (R A EKUKE OISR RBP >0.4 mg/dL)

(%1 89)
UTDsHHED S H 4 AL, L& 6 D&% LFHIEARMEER T & T2
- BYEBEIR (Testape 15 >+) 7 DZEERFINFE<100 mg/dL
c RAFRRT I % F#E>24.3 mmol/g Cr. (RT X VBEOITHEHE)
- %TRP X T (<79%)
- REEZ VT T AEE (>0.19)
C RAEMEEARVARY Y FAEE >+0o7 V7 I/ B2-MG <13

(%1 90)

OLLTFO3HED S B 2HHE ZMZT O GEALIRAME LR T BV
RS T RE AR
- B R

s Rt X BRIR
Q& LI TOHEBEZRO D SO GILALIRANE BERE R D)
- %TRP 1K'
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- AP EREEA A RE <23 mEq/L

(=1 87)

IR 5 HH O Z T T2 7 b O & LM R E KRR (Fanconi JEWEHEE)
L

© B2-MG HFUIE (<0.1%)

JREEZ VT T AEfE (>0.13)

- BEPEMER (Testape i >+)

- TmP/GFR <2.5 mg/dL

- MR EREEA A <21 mEqg/L

7 7 a=—JEERE (Fanconi JEWRE) 13, IEALIRHIE O &M D B i
EHREEEICL Y, T 2B, B, EREE, B 7 S ORI RANE
THWIN SN D WE RN IRE ~DMBE DA X - JEEETH D, HHEDLIX
77 v a = —EERE & SRMEM RAIEERRETE A XA L TERL TWD
DN(ZHE 88), ¥ EREETIXRANT I N TV, MAEEH & L CiFdt
WLTWDHOIE, Ky TEEAE FFIC2-MG)., B, 7 /8, UV, R
fe. EIRFEA A 2 DO RP~OPEEE ORI LI P EREEA A4 RO T
EHERTHIETHD, WIh 5~6 FFEEOMAELITV., 3~4HA L L%
BT H DB IR HEREREE & LTI L T\ 5, MAIEHE OMAAD
. Ty FATUAVTHEREIC LY B D,

IO OHEREEIEFRN O THY , EEITEILROT K 7 A5G
Mol (F B B E COZRBZoBEER LS EN TS, LvL, (F
ERAEFEHAE CTIE EFLOHEE Z A< ARND Z L IZNETH L2, A7 U —=
YIBRAEE LTRY~OERSFEEAERENISHWLND,

d. ERIZE T 55 FHhi

FLILETH 2 EBENZBWTIL, ENSHIZEB W TILLBEKICE D
R AR TWOWI, 8, KEEZBERL, KE2IXUD LT 5BEDD
T RITAFYRESIEE I LTE e, LR mE)Rkicsir2HEEO N R
SULBRIZESTAZAAZARNEIER SN0, SRS TH,
AN RIRE, . KR & CToghiloBEKIZ XL - T/KHE « 2D
7RI T LB Z 0 | JEDE R OB CUTAL RS B e R E 2 s
SNTWD, 26 OHIEITKRIEF CTH L0, —IKOHARAANTH I R
U LAEBIEITHEN LD BN LI D, BAEICEBWT, BRI T AT
IZ X DEBE~D B, BWALIEZRE LA XA A ZATRD L D 7o BT
DU RV EFEREREE N D | R Al DU R RS RERE E A = L TR
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HOFEENEALT D b O, I RMEERE DRI EL T 2 3/ TH 5
bOET, RARBRENRD D, 72720, ThbOBREITERNNTHY . Pk
REBIBNE R GRS D, Flo. A FA A ZAIFTHOWTL, BIK EDOZ
WriE7Z 1 T < ATEY e REERYE] 23D 5,

(@) 1314143214 %R

A ZA A ZAIRITENIRAEEREEFEICNZ THRRILED 2750 K3
U AR EORBEIEG TH 5, & L) ko 7K B R ol B
AT AET I Z B DAL kT D0 RI U AR ENTZ, £DT
DI, IO REENEET 1@ OKOKE~DFEHA KOS FI T LTH
PINTARCMOBEFEDOEBRICIVEEOD FI v AEE 22T,
AXAAZATRITEMICE L FE L, BEITE LWERZFR A, Ble L
DEFEOET., MO, ZREITFEOERE 2 Lz, 1968 FFIZHE S
NIZBEB DN LR, A XA A X AL, I FI T LDEMEF
280 BEbEE 2L U IRV CTEIIBIE A2 & 72 L, 23Uk~ 22 2K (AR,
B, B, REARE) DFERERSTEMRSNDERTH S,

AZAAZAJRIEEOBHEREFEEIL, REREOEFIZE b0 TITARL,
ICALRANE 1B T 2 FRINEENEERTH Y (B 91), BHRER, 7/
R, %TRP DK TFRALIL, JREEEHTZMIIE Y 7 v a=—EERTH
S7- (B 92,93), 1983~1984 fEIZFHA SNT- 60~80 DA X A A X A
B 12 4 DR B 2-MG I EE DA FEEIfE X 100,000 pg/g Cr & 48 % (kf
FRHIUE T 200 pg/g Cr LAT) . JRBED AT EEE TR 6,000 mg/g Cr (kFHR
HiIEI1% 50 mg/g Cr LAR) 72572 (B 71),

BB KMOAZAAZAIREERNT, 7 I 7 LTESRERIKICK L TR
RKENIIEEVERH Z T E A E RS2, A XA A XA JEE ORI
FHARAR C B IR ERDOZERE - AL - RIBESRANE NEDILR 7R 813 A6
NWTHRERIBIZITIF E A EBIEN 720, A4 XA A XA J{EIER] TITSRERIR
AEEMETT DI ERH DD, FIUIIRMERERIK T ¢ — KXo 7 Bt
IZE D R D B2 BN TWD, b b ITh R AR FERERE
ETIHRME TOF MY 7 LAFRIERE G T L TS ZOIZRF~DF
N D LAOPHEENEM L TRV . ZAUTBEBEN UL L CORERIK Al &
METT 5, EWHHFTHDL (B 87, 94),

ABZAABZAFFOREL FOEEHONTIT TIL. 2. (2) @) IZT#
L7z,
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(b) BLEMHENRZKICH T HBERAE

A BAAZAPNELH LT E LRl ik Cid, BRIEA (7)) KOVE L
W3 B XU A RO RS B A HEE T 5 7 I LA Tz~ % —
WO T R0 A5 R B ) 29 L TX72, 1969 44
WIDJEAER BN & D ERBEFE I, £ L THREHILED R LICHE
DEFBEPNT W, L LEDER, I NI U LOIAIRABEHRREIC KT
TEBIZONWTH LV FEHICRETT 572912, 1976 4 (IBFn 51 4F) (28R
BiFrimanc X v fE S o —E# i iE Stz (THEF 51 45 5)) (1R 95),
1985 2B lE, 1979~1984 F-OFAIZIIT D AP LFE & *H R #al MK
O THRHAE D =M X4, 1985~1996 4 F TOFAEMENME SNz (BH]
96,97), TOFER, JRH B 2-MG JEEOBINNBIE S, AL RHERERED
FALRRD b=, ZOMEBICB W T, KH B2-MG @ _EHITIT g
KORBENRBRIND Z EFITXY | A RAIEREE ORI A LIz D0
TARIOT =B W5 Z EIZREETH D, EREIN TS,
ZAUTKE U CL Al Al E L7 B AR B VR B 2-MG = EE O HE NI,
BT IZ e 72 5 EHBIRTIE R, D RITAFEKBEICEI-STRZS
ZEBFERIN TS, ZORIWME LT, I FI U LIS EITE D AERANT
B SNAIES T EEAE MT ORPIBENIRY B2-MG JRE L[R2
HErRd b, TOREIANZIAA AR ERER EREBIELET S
BRI THL-o EbE < RICH I U AR IREREECTH Y | FE
TIEBYL T R Tl b o & BIEN o T2 L OMERHIT B D (B 98),

ITBUC X DR ERA T T T < & ILRAE) Kk ClixZ < oFi#i
PSHRRGERN il ST & 72, 1967 FRICITRREE 2 b & Lz KR e
TENE L STz, 30 L EOBLEREE (6,711 4) xfgl Lzt 2
5. 6,093 40 % 2 LT (Z2RILI0%LLE), A HF A A XA 534 il
Tk, IERAERSERICESTEAR - RIEGEEZ T HLONELL, 0
SERB HANCR D DT 50 UL ETH Y . Lovh SEREIE L IR il &
D EWEETEREZ R LT (B 99),

1976 12 5~T0 meLL EOWRIE V-l O4f i) [k R 596 44 % %14
(LT ENER S N, RS BT LR EIXEER CTIHEYHIE 0 523
FEHY Ik L 0 b <L IREA., REE, JRPT X BRSSO YR EEI3E YL o
FdFn L L bICE < R B BmRERO Hivke (B 100),

1983~1984 A\ Z i) 113 Jmk D5 Ye skl Z & 5 11 D Tt 187 4
(55~66 1) ZXRICTHEN I Sz, EEBOKOD RI T LRED
EEIEIE 0.32~0.57 ppm, JRHEG RN 7 APREOKMFEHEIL 9.8~23.4
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nglg Cr LMD THE -T2, JRFD B 2-MGEE, o 1-MGEE, 73 /1
SR, IRIFRE, WU LRE. pH OEIZWT IS 75 YLD 7%
DER DT HBRIOFNIN e O BEE OFER LV bR o7z, ENRME
BEREREEZRIE L TWe &2 65 B2-MG #BE 1 mg/g Cr 24, 2
ORPEEE 100 mg/g Cr 2 2 TV AT 64 4. BERD 38.3%IC AT

(RIREHETIIER) BT,

& LR ik Tl 1979~2012 4F £ C 3 RIZH 7= D54 /K H LD
WRFENFEM S N7, 1994~1995 FI2FhE S 72 BEFRE TlE, FED
SET LIZHXOBLERICBWT, KOA FITLARELTKRNLDOHN R
RUVLISBEROBKTPBEI N, ZTO/RRE LTRPD FI 7 LARE
DEBRICTENR LN, JRE B 2-MG K ORI 1%, AEICHn
LCWe, LIzl o T, 7 R U AR @EAMER L 721 T8 AR A S T BE
DR TITHEITT 5 E 2 bz (B 101, 102),

5|2, HEE TS T % OTEYL I K OFEEYe sl o R R (Fh
FA 129 4 KON 128 44) PGSR ZEY 2003 FFIZFE i S iz, Ko
TR I T AREIFCT L, IEERHUR I D IR o7c, LarL, i L TYR
) R U AREIFE R CE < RF o 1-MG LB 2-MG JRE & 155
il TR o o VBRI R R D 5 B 5 A ITIRH B 2-MG IREEA 3,000 pglg
Cr #H%. 2095 341% 10,000 pg/g Cr 2 TV, LEA-T, +
BESTREFEOSE TH S MmO E RO M T 7 AL R FERE
[ 2 n T AR AFIET 5 Z EAVHIB L7z (2 103),

(c) EEDH FT Y LIEFEMBICHE T HBERE

2 L ELARSER R LA D B R S 1 A VB Ye i 12 35U T b 1 el B T
ENFEEINTET,

1969~1984 H |2/ ) T, BAEOEEERH K I 7 A LEE ek 2 131F
WET 22072 BKH, . BEE. B, Al LE, RigL RSO
8 BLZIBWTH NI U L G YL RS AN T S 7z, 5 1 K
~ 3R NI S, Ko FEEAR, RIEXOTEHMET I VEBIRO 3
HEDS S 2 HAL RIZEET 256 % DEAIRMEHRREREDERE W] &
L. EHIZ%TRP 28 80%LL T DY » FRURIEERE DA T, L HP e fR A A
JREED 23 mEQ/L RO T & R—3 A% H85:5121% [N RME HERE
fEEDIFE] LW Lic, ZOMAERRNG, BILRUSAOT FI T L5
HIBIZ BN T H, IARAME PR RERE T 0E DB DY & D D3 IETE YL Hilik(Z
WARTEL, BRI TLAFERLANLEORICAERZHEEND - 7= (B
104),
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Rl Bt B ORHNILILICH T2 5 R I o A HEFRNA LT, FR
mT (B %S XA RO 10 FMICh 7 28123 Tlik, PIRIFAEREC
PR B 2-MG £ 1,000 pg/g Cr DL EZRLTZ 16 4 DJRH B 2-MG J2E D
KfEEEIL, 10 £ 2 50T < B L7z olzxt LT AIEIREIZ 1,000 pgl/g
Cr KD 30 4 Tlk, BE 2B (LIxA LN o7 (B 105), £7-. 1980
~1983 T HHEL B M T o725 DG YUl I 275 44 D 1997 2 £ T
BT R Z TR, R B 2-MG DS 1,000 ug/g Cr LA ETHh - 72FH D
BRIV IETC L (SMR12, *E2K% 100 £9°%) (X138 T, 1,000 pg/g Cr
RiMDOHIL 66 1= -7= (B 106),

A BB P X B o B/ NRIL LB D B K I 7 A 585 Ye ik H3
FE LT, 2 OHUETIX 1974 F LN 1975 FRICW)O TR K T A
OFEFEEFIAE N FE S ((FR#F 2,691 4) (B0 107), 1981~1983 4
2% 3,465 44 DIERZ XM SUTHEN T S iz (22% 91%) (2 108),
%EDOFHAETIE, JKF B 2-MG RN 1,000 pg/g Cr LLEARLIZH DI,
THYL R CIE 50 LA LD BPED 14.3%., LMD 18.4% Th V) . FEIH Y Mg
DEBM 6%, BLMED 5% LD L AEEILE -T2,

1) 1 RS | 38 0D v JEE 9 e el (R 38 1) B 15 Yk B HHEk B % 5 4R
DOIBWRFAA TIE., BIEZBIMERIZR T 8 2-MG #EE 1,000 pg/g Cr Kiili TH -
ToWEBRE ORI, 5 AERIZBVL TS 1,000 pg/g Cr K TH Y . HIME
BN, Lol BItEFRIZ 1,000 pg/g Cr LA EOHAE T H - 75k
FHTIE, 5 FRITITH 2 HMA R0 b7 (M 109), £7-, FIK 3,178
AND 9 FEM O T F A B L7ofER., JRY B 2-MG B2 1,000 pg/g Cr LA
EoFD SMR (HAZKZ 100 &£32) 1£100 2z T\ (B 110),

SLRR IR SLl) 1Ak oo 88X, AFFFLLEEIC XD 7 R U Ay &
o, TEYHES D 30 MU EDMER 1 H4 L EM BB ATV, # KA
DB X DAL R E RS REREE DO FREMEN H D L B X bV HH 1344 135
MINTc, TOI3ADORPA FI U LREOFEEIL 18.1 ng/L TH Y |
JRFEIGIEF L T4 ThH o7 (B 111), F7=, EYRHUEO 50 oL EOER
DORFARZ T LToiE Tld, BAR, RIEE &I RHUgER 0K 2 %
DR Z R L, JRF B 2-MG B 10,000 pg/L LA EOFEDOEI &1L, 15
IR C 7.1%, FEIHEYHIE T 0.65% TH - 7= (B 112),

FHE BRI RIC D - TIRIUAEIE L T\ e 7e o, F6 L & OISR o
NMEE—HTDHEICEZHEDOD FI UL LEBERHIENTFEL Tz,
1972 4E KON 1973 4EIC2 L 17 BFTD 3,182 £ R RICH K 7 AIZOWN

12 SMR : Standard mortality ratio
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T OfE RAREFEH A 2N FE i S 7z, B ARL OPRBERE HEERIT 13.0% FHi
4.8%), JRHA RI U LEE 10 pg/L ML EOFEOEIGIT 4.0% (X 0.5%)
Thol- (B 113),

FREIZRK IR AR O /NIRRT T/ N 1L & /NIRRT O 7= DIc 0 KX 7 A
THEEVEYL N A L TR0 . R E PH O TEEMI 2 Fp A A i &S
ATz, 1975 FFIT/NKETD T SDEEPE T 50~69 1k D B L1 K 156 4 % x4
(SN S VTR A OFE R IX. 7 F I U A IEOHEIE 150 ng/ B Gk
M40 pg/H) . R D I U AREOYEEMEIL 7.5 ng/L (M 2 ug/l) T
& B 2-MG JRIE (>700 pg/g Cr) OHBIEIT 14% (R 3%) Tholz (&
F72), F7o. 1972~1975 I3/ INKBT OFHBEETE T 35~70 Ll Lo B
AR 147 £ % /500 F BT S 32056 S A, 10 44 2SS FMEITAL R AN
BERER FIE L 2l Sz (B 114),

e. ENICHE T HEMRBEMEREEZTLRFPAFIVLAREXEIAFIVLA

EREEOBERICET 2HE
(a) EMFRMERAERESERFPH FIVLRELOBR

Ikeda & (2003) 1%, EWNOH NI v L5 Yl 8 OS5 Je il o (E R %
SIGUTAT ORI A R0 AR LR B 2-MG I O S F-EIE A3
WMENTND 12FLEMRBE LTz, £ LT, RKF B 2-MG RED EFICD7
DR R U LMREORIEZMIT L. Bl bR I FI U LREN
10~12 pg/g Cr xR -HEITIRF B2- MG IRENEZ LS ER T2 &%
MR L7z (B 115), S 51T, Tkeda © (2005) V&, Hi7oITMsR Lo %
Gite bl im X DT —Z 2 M, KIREDRRS B 2-MG REIZOWTHHEENT L
oo WiE ORICAH v r—27 ¢ v 7 MO 2389 R B 2-MG i 1,000
nglg Cr IZHYS B RP A R v AE % 8~9 nglg Cr. R B 2-MG AL
& PR SELRY I FI v AREOBEZL 4 pglg Cr LL R &R L. (SR
116),

ENOLD B LG GHUEN OFEGReill 2 x5 & LT, R F~v—7
F—X (BMD) {EZMWT, R B 2-MG JREEHIN & B35 )R K
T LIEEOBIEARF S TW5, Suwazono ©H (2011) &, FJIEHIE
Sk DIE YL I R 3,108 4 (B 1,397 4. 4ot 1,706 4) K OFEGYL M
AER 1,509 44 (14 650 4| 2otk 859 44) - XPRITIRT A K o APREE,
R B 2-MG #EEAHIE L, BMDo &> F~—27 F—X(EHE FIRIE
(BMDL) o5 (!N 27 7T 0 RIZBITHAWREE 5%, NoF~v—7 LA
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R A (BMR13) % 5%& L CHHE) #Rkd7=, BMDos (BMDLos) 1354
T 4.0 (3.5) pgl/gCr . &MET4.0 (3.7) pglgCr THoTmEWMELTND
&F117), —J. B Ca)IEO7E ek & JEE ik oFE R A2 %5 & LT
Kobayashi & (2008) ® ¥ Tix JRH B2-MG IEED 1 >~ M4 7% 1,000
uglgCr & L7c & EDRF A K I 7 AJREED BMDLos OfEIE, M, FHnIC &
LB REL, 2.4~10.4 pglg Cr E RERIZLOENHELN, FleH L
B3 T BMDLos 1ZIEVME & 72~ 72 (3£ 3-6) (= 118),

13 BMR : Benchmark Response
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% 3-6 BMDXICK YUKRNHT-BHEREIGIZE RP B 2-MG) [CEEZRIZITRITH FIILEE
‘ Efi 5 BMDos | BMDLos . B2-MG 71 v A 71{H
Hirlg: P - N 7N Z OO B
(%) (ng/g Cr) | (ug/g Cr) (ug/g Cr) *
55 902 7.7 7.1
‘ L2t 65 963 4.7 4.3
Y Call) +
75 713 2.7 2.4
FEvG et (A1, Logistic regression 1,000 - (R 118)
» 55 1,174 10.9 10.4
T4E)
% 65 1,312 6.3 5.9
75 968 3.1 2.6
mog (B + | 63.3+88 2,047 4.0 35 Hybrid 915.5
VG Yetie Ca)IL, (Crump 2002) - (/R 117)
+
) # 63.6+8.9 [2,565 4.0 3.7 SPSS 12.0.2 897.1
Ni-Cd B THHtZ | 54 |50-59 559 9.6 5.9 Hill model
B (77 A, 27 |Non-smoker 12.2 5.5 (USEPA BMD — — (B 119)
=7, KE) Ever-smoker 4.3 3.5 Software 2.1.1)
XA (G YeH+3E | 270 11.3 6.9 2,004
>40 Hybrid (&8 120)
Yuithieg) LS 411 12.9 8.1 1,815
2.38 1.49 84% AIC=246.67, P=0.30
269 Quantal-linear
3.80 2.18 90% AIC=189.80, P=0.52
= © 35-54 (USEPA BMD (M 121)
0.71 0.53 84% AIC=227.15, P=0.67
221 Software 2.0)
0.99 0.74 90% AIC=190.92, P=0.31

7£) BMDLos O HH-E X 8.50 (7272

L. (B 118) X[ CEMD DRV TEH) .

% b A7 EERIERS T % 0 L C XM O & B Uiz LERE (ST X S TIERE) b B,
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(b) ERIFRMEHEEEET LN FEIHLERE EDOBER

FNE LRI IBW T, B R 0 A75YeHitg & 575 Ye it oo (3 B 4 it
LT, INRAVESEEREE L R ENLON K U AEREIC OV CREf7:
FRA Tz, Nogawa ©H (1989) 1%, 1981~1982 4T, A JIIEREINGE
WA R U ABYHIRER 8,508 4D 0 L AFEXROAHEEIRL TN D
1,850 4 K ONRIRN O FETH Y- R, 294 £ Z2xt5Ric, BFED KX 7 LD
BiE (—ARECERLZSY FIvaAE) ERT B2-MG EEHM (1,000
ngl/g Cr LA E) OFWE L OO HE&-RIGBERE KRG Lz, MAIZEBIT 5%
A R ABEEIL, ROXTEEAE I,

(Ml CAE I N KO K I U LARE (ppm) O35 X Y IKFD 1) — H K
EHE (3335 g) +HIEOKDUANANLO—H I K 7 A8 HE (34 pg) | X
365 H X% YL ttiinl B {E ] (FF) +FEG YL sz 81T 2 - —H 7 R I U A
EHUE (50 pg) X 365 H X FE7G Yuthlsl a1 (48)

KDJr R 7 LREONY) (3 BeME) . FlnfEtk (48 THF7- 12 F o
RS BT AERE L RT B2-MG EERMOARRE ORICITAE
HREOENFEO bivie (BRI, FhiEe L), JRP B2-MG RE
HWINOBAFREN B L F CIZ2 2 280 NI UL EBRER. e b
2.0 g LEHFE N, BEUIRZ 50 F£L L, KEHZ Y ORBHIEREZ G
B4 5L, 14.4 ug/kg KEAA (2,000,000 pg+50+365+53.3 kg X7 H)
Lol (B 122),

Kubo & (2017) 1%, BMD %% T, Nogawa & (1989) 73 1981~
1982 AT - TR DT — & (HYL IR 3,013 44 M OVt B Hhidilk 278 44)
ERAEAT Uz, BT KU ABIEOHE 551X Nogawa & (1989) @
WEER L THDN, T OBEAITHIX TR EMATH > 70 FFElniiEdH
D)o R B2-MG REHMCKT 52D NI v AEREOBIEICHY
% BMDos }2 TN BMDLos % 515 L 72%5 8. BMDos (BMDLos) 15T 2.2

(1.8) g. &MET1.5 (1.3) gZo7= (£ 3-7) (B 123),
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& 3-7 BMDZIZ & YRO-FiaEIEIE (BR+ S 2-MG)

[CHEBERIFIEENLCDREN FIVLERE

B2-MG 7
\ Elin BMDos BMDLos .
Hilk Zi8 N TV v N7 DO EH 2
(%) (& (&
(ug/g Cr) *
. . RFEIRERIL, KROT B0 AR K & 333.5
HYk (Al + | 5 62.6-9.1 | 1,491 2.2 1.8 Hobrid 1029.8 of . B O KLIS O H K MERUE 34 pg/p . | (B
S (7 )I]) v VG HU R (R AR, RGeS B X AR 50 | o)
s 63.2+9.4 | 1,800 1.5 1.3 1167.9 pg/ B G YLHI RO O FH R, FRTEH
1.7 1.3 Log-logistic AIC=693.8, P>0.1
790
W) 49.5- Gamma AIC=695.3, P>0.1 (z 1
aE B (5 302, 500
55.3 1.9 1.4 (USEPA BT, K TNV, B LIRS L, AL, K| 124)
% 488) P, AR X D NS AR S, AT
BMD2.6.01) HIZ5< b1
2.11 0.94 Log-logistic
2.21 1.11 Log-probit BEDH, P for goodness of fit >0.1
2.15 0.88 Gamma
342
) 45.6- 2.44 0.79 Log-logistic (=
HE Bt (5% 169, 800
46.1 4 179) 2.53 0.95 Log-probit BFE+HBE P for goodness of fit >0.1 73)
Gamma
2.47 0.73 (USEPA BFERET, B EREREX T FITLARENDE
B, BUEDNS OB EEZ X N EEEX XN afh R
BMD2.6.01) I AREEX0.1 & LCEHEL ARl L

%70 b A 7 EEREOER A 2 AE U CORSRERI O BRI U7z BIRE GRTERE < RMEEERE) Th D,
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Horiguchi & (2013) 1%, FKHEOILIL T IEOIHYRMIX B & O ILUTd
DIFEYHX C DEZ DLt (40~79 %) & RRICHELZ FM L=, Fiz.
B D 3 DO Z X FHIE I3 E L, *HHRHIX A (222 4) | 15 YL
X B (623 44). {HYHIX C (8556 44) D 3HIXITOL FI 7 AIXSEFEL
AL LA RANE R DN R S vz,

ABKONC O 3K DOEFR DL RP A K I ¥ LREIXZNZ1 3.03,
4.38 i1 6.24 uglg Cr Thololod, (FHROREIXIB#MIX<CHX TH S
EEZBNT, IR RI U LAREIZFERIEKGFTLTEL 2D, Friz C i
XTI T0~TY DR F A FI 7 LREIT A #HIX DK 3 50 9.34 ng/g Cr
Thoil,

PR B 2-MG & Hh e fill &2 AR L O X Crei 95 & | 40~50 7%
RCITHXRH THEZEIZR D 57223, 60 ATk B#iX & C HiX S A H
XLV HABIZCEWVETH 72, CHIKD 70 A TIZIRF B 2-MG RED
{2y 500 pg/g Cr ICITVMETH - 72, BT B2-MG JEE D434 % 300
ngl/g Cr (WD ITALIRANEMRERE ) & 1,000 ug/g Cr (R AWtk DA IR
AEHRREREE) CTRRYI- THIET 5 &, CHIK®D 70 BN TRF 8 2-MG #
FE 731000 pglg Cr B 25 NDEIEN25.9%TH Y A K OBHIX D 10.0%
KN 10.3% &0 Ehole (K32, £ 3-8), x2METHET D&, 40, 50
F Y60 i CTIHABE TIZR > =08, T0O N CTITEE Th - 7= (3% 3-8),
CHIXIZIZ. @EDH FI U NI EPRFH FI 7 LJRE 18.87 ug/g Cr)
E VTR AME RERERE S (R B 2-MG B 15,300 ug/g Cr) Z7~7 75 D
LMED 1 4T,

PLEDOFERG, BHIKTIZ AKX ED bEWWI FI U A EELZT
TEHWD S DD B 72T FRAMEFERE~ DB LA LAV D3 LT,
CHIKTIXLVEEDOH RI U AR BEEZZITTEY ., FFIZ 70 188 Tl
JRANERSREREE N BN TV D L E 2 bl (B 125),
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100%

80% -

Urinary

{ B,-microglobulin
(ng/g cr.)

D< 300

8300 <, < 1,000

51,000 <

60% -

40% -

20% -

0%
Area A B C A BZC A BZC A BZC

40-49 years 50-59 years 60-69 years 70-79 years

X3-2 F#HEE®D3IMER (A, B, C) IZBIFBRP L2-MG EEDEFHRDH
(1R 125)

&3-8 70 mARICEIFTDHRF L2-MGREDTM

R B 2-MG R A HiX B Hh[xX C #h[x
Total 30 (100.0) 58 (100.0) 27 (100.0)
<300 pg/g Cr 21 (70.0) 36 (62.1) 9(33.3)
300<, <1,000 pg/g Cr 6 (20.0) 16 (27.6) 11 (40.7)
>1,000 pg/g Cr 3 (10.0) 6(10.3) 7(25.9)

n (%) ; x2test: p=0.047
(& 125)

FROBEE O NI U AGRMEERIZE T 20 K v AERE HE
EIN TS, 2000~2001 FOKERT (B #iX) TOFRERRITEDE,
KEBMOH K v ARE - DHQY (BMEBBHEETE (FFQ) IZEAD
THEL N OGARICBE T WA 2= b o, BHERMIEE X 110 fFE) 1k
LA LR OBRE, KOO HARANDOFEE L AKNE DA R U LE
I EEBIEEGNG, I NI v LAEBIRELHET D L. FHEIL 5.7~6.7
ngkg KEMAA & 720 HKED PTWI 7 pg/kg RE/MAIZITVETH -T2, £
72, 33~51%D AN PTWI 2255 KX U LZER L TW\W=, LaL,
ZDO XD eIz BTGB 6 R AL RN E R EE ~ DR BB T e
MoT=DT, YD PTWI 7 nglkg EMIZZY THS LE 2 bR (B
& 126),

14 DHQ : Diet History Questionnaire

44



K OREERD RI U LABIREOHELZ T 572912, 2003 FIZKEET (&
1125 0 BHIIX) EEEMAT, NKAT (ZH 125 @ C HIX) 1BI23 0\ THLE
T—RIZERIN TS 100 FEEORMEZ A —/—v—7 v NS Tl
ALTH RITLARELZHEL, bR RERFHAE CHEE L2 DHQ T
BEoNT-RBMEREEZHT T FIvAEBREZREH L-, ZOME, Bt
XN C #IX To Cd HEREOFRMEIZEN T 7.2 LT 6.0 ng/kg (KH/
BEripol-y BT, BT AR 2 Lb—y 3 UK AMEERIIHEE %
1T TH. ZNZENT.0 XT6.0 pgkg REME L I1FIEF USRI S 57,
o2 L, C #iX CFhE U7cF REEFFAEIT RO T R I 7 LR OIKJET R
ThOWEKEHRICL DHEEN B E S TCEHTH -T2, ZNLRTOERED
BRI TLAERELD GIERWHEEMEIC > T D EHERI SNz, Z O
MGFIIREOLMETH Y BFEEXE BB 57280, HAKEEOR A
A DKDOT R 7 MREOEALD R E L R < 2T 7o, — 77, B HUX TR
A A i L 7= DI AKEEN G E A ERI TH o272, B IR R
ULAEREOHEMIIZY THL EE LN (B 127),

f. BNDAFIHLLIEFEMGICHITHRERE

J R AEYHIETON K 7 AL & EBHERE~ DRI OV TT
WA OFF L HE I T D, Chen B (2018a) 1L, HFEILHEE DA XKW
H T AT DOBIRS DN 8 D15 IR e O Y sk DfE R 342 44 & *f 5
2, BENLON I U LAEBRE, B0 FIvAEBRE, RPLOMF D R
U LB LB~ ORBE L OB OWTIHEEZIT o2, R Tl
FRIZEFFHE SN2 322 W > Tz, #3abh RI 7 aDiEL
IR Ch o7z, FETHYHETS L OYF iz I 1T A 2 " afih KX U AJRE
X, TNEN 1.86 N 17.6 mglkg Th o7, ¥ I U LAEREX, KO
X TEHE N,

(Bl FI U ABEXSNEIRES) +/KPH FI U LAREXKERE
+H N R U AREX X Na{EE&EX0.1

BENOLOH FI U LEREIHYHETE S, 2 3ahboiX<&2
ZIHH N0 MERUR b A Ch o T, RAFROMAS N X0 ARE LG
PHI Crdno 7o, R B 2-MG IREIFEF, MHPEORTOH K 7 LR
BN A DL, BFEALOS K7 ABEUR L b MO A BT,

15 (B 127) Tl A HIX A2 54h L Liz=H, (B 125)0 B, C #HIXANZFNFH A, B #
KIS TS, ZOFEETIHER 125)0 A, B, C XD F R L7z,
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JRH B 2-MG RE (>800 png/g Cr) #- RiRA L heTDHE, MU RI Y
LfEHEE D BMDos (BMDLos) 1% 2.44~2.53 (0.73~0.95) g & #EE S iz,
BENSDEREDOAIZIRS &, BMDos (BMDLes) 1% 2.11~2.21 (0.88~
1.11) g Thotz (F3-7) &M T3), LinL, ZOHETITMER & FEmITS
BTV,

Chen & (2018b) 1%, FEFMEEEEDOH K o AFEIHYHIE, tha R 5 Ys i
e, ER VG YL HUB DR 790 44 (51 302 4., otk 488 44) kiS5 L LT
ChinaCad Study 2B\ T, BENOOREN NI U LABEE & EiE DK
BLOEEIZOWTIHAE Lz, I FIUABEZAE LM, K, Fv
XY 5, EONRL L, MEL, KR TH-o7=, I FI v LAEBIEIT, &
BREEXAGLTY IV ARENOHAEINZ, BEL FI U AE8E,
JRAZ M I AEEEIZHBER LA L CE»roT-, R B 2-
MG #EFE (>500 ug/lg Cr) #=> RKARA > hELTHWS &, BED I Y
LfEEE D BMDos (BMDLos) 13 1.7~1.9 (1.3~1.4) g LH#tEEn- (F
3-7) (B 124), BFEN FI U AEBEE T T LT T, NAG KO
Z® isoform B (NAGB) DJRAEREMIMD A~ XN EH L, Blg~D
Brrd A A~—T—L LTHBREETHLZ LRI (]
124), 72720, ZOREIZOWTIE, I RI T AREZHE LZEHOEN
DIV RICEE L TR BERD D,

Hu 5%, FEFPREO 2500 I U A5 (il A & Ol B)
IZBWT, FEBUE M (35~54 %) ZEXIG L LT EZIT-7-, Hulk A &
UMl B & 240 6 ORIk O A GE R, £hE4 139 4 LT 130
4. 105 £ N 116 4472572, JRH B2-MG IREED 84%fE ToH 54 1,000
uglgCr 27 v A TZEE LI28E  JRP I I T ARE O BMDos (BMDLos)
%, Mk A T2.38 (1.49) pgl/g Cr. Hikk B Ti% 0.71 (0.53) pglg Cr 7Z2-
7= (& 3-6) (&M 121),

Nishijo & (2014) 1%, & A O * — Y —  TIHEYHE R 600 4 (B 230
%, M 370 40) M OGETGYHBEER 81 4 (B 40 4. Ltk 414) %%t
BB ZIT o 7o, FYRMIERORT I R I U APREOKTEEEIE M
T 6.3 pglg Cr, &MET 7.0 pg/g Cr, IMHH K I 7 AREOKAEEITE
MC6.9ug/L, KM T52ug/L TH-7-, REXOMAP A NI 7 LREE LR
H B2-MG KT NAG BEICRI#E N A SN, kY B2-MG JEE OB %
THRFA NI 7 LARED BMDos (BMDLos) (%, BT 11.3 (6.9) pglg
Cr (B v hA 71l 2,004 pg/g Cr). MET12.9 (8.1) pgl/gCr (> hA 7
fi 1,815 pglg Cr) Tho7= (3¢ 3-6) (B 120),

Qing 5 (2021a) i%, FE, FHEXIZEBORP A FI 7 ARE L 32-MG,

46



NAG., 77 2 ) O'RBP & OBHEIZOWTHA L TV D CHRZ R L.,
EFSA LRIED b ax 2T 4 v 7 ET A EHVTREENLDOH KI T A
BIEs#EE L, TDI (MHA—H#BHRE) 2R/ L, KPS R U ARE
& B2-MG KUY NAG (ZBEN A DIV, & OfENT Tl b 872 fEE CTh -
T-NAGZHWTHE LI-EFE»O0OH FI U AEREIT16.8ug/H THY |
AH 60 kg ThrRL 7= 0.28 ug/kg A#E/H % TDI & L7z (ZHR 128),
Chaumont © (2011) 1%, = v 7/« U K U LEM L CREERICH B
SULIEBENTZT TR, AR OCKEOIEEZEDRTH R
LR LR B2-MG IREE & OBHRZ TSI JRHE T R I 7 AREED 10 nglg
Cr #H 25 LIRF B2-MG BIENEF L, JRHYH FI U LARED BMDes
(BMDLos) 1£9.6 (5.9) nglgCr TholzbHE LTS, 51T, BED
HEEZL->THTDH L, FEREECTIX 12.2 (5.5) pglg Cr, BREHE T 4.3
(8.5) pgl/g Cr Th-o7- (% 3-6) (BM 119),
Gamo » (2006) 1. —fXEEETH FI U A BEINT-FE (5YH
I % OFETE Y il R &2 &) 1B 2D DT — 2 OB EMER L, 4
RPN KD Ky L= 7N O DORF D K 7 LRE L IRF B 2- MG
IR N - FOGRAFRIC DWW TR L7z, IR B2-MGIRED T v M4~
% 1,000 pg/g Cr L LTAZ T TV Z&EITUV, RIS FI 7 LEREDRK
RIMARE (B 2-MG RIS OG IR FEFNCAH BIC EF L7220 RR
WA L L CTESRE) 122~3ug/lg Cr THHLEREL > TW5D (B 129),

9. B RO LIEFEMEICE TS EHEEDTHE

TR T LBEROIRNHIRIZIBWN T, JRED R U ARE LR B 2-MG
RELOMICIEOHEENSH D Z ERHE SN TWD, Uno & (2005)
Kobayashi © (2006). Suwazono © (2011) 5, FNEOIEE Gk (F
R FE LR, R LORELE) ICBWTRP S RI T ARELRT B
2-MG RJE & ORIZAEZRIEOMBEZGRD, BMD {EZHWTRP A FI D
I FE O B A 2495 BMDos & ) BMDLos 23K O T % (1R 130-132),
KIGEEM, T TEPIR T B2-MG D v b A 7l SITHEIC L > TR
5H DD, BMDos 1% 0.5~8.7 ugl/g Cr, BMDLos (% 0.4~7.3 ug/g Cr &, 15
BIIFERIIIRERIZS &N o7z (K 3-9), FEREOMTIE. FAEK
OCHEOMOIFIEE I L > THIiThbT\s (8 133-135), Sakuragi ©
(2012) OHEIT. BAEOIEFHYHISFER 17,375 4 (16 1) 2O\ T
BrL Tk b, BMDos (BMDLos) 1. & TiX2.46 (2.32) ugl/g Cr Th -
Tl R LT F = BESRRE D I U AREICK > TRERICH 4 50
XH & NnAH LT (BMDgs : 1.05~4.82 ug/g Cr). (BMDLos : 0.86~3.82
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ngl/g Cr) (M 133), Ikeda & (2012) O#HETIX, FEHYHILD 50 #EAK
1 5,306 4128\ T, BMDos (BMDLos) (% 4.11 (2.97) pgl/g Cr & #HEE
ST, 2B, ZOPFETIE, BEREFV RIVLAREOKRTNEZ S LS
N5 60l EDNTEEN TR (R 3-9) (B 134),

—J5 . FEEGEHIRIC BV T, WA OMICAEREREEITA OV E T 5
HbdHDH, Moriguchi & (2010) (£, 7 FI TV AZLSBEBLOLEWNESIND
A AR e OIEH Ge e (BKH . IE, B, B ILEOEITR) 128V THl
HEAToT, RAED FI U LREOKMELEIZ, 4 RTEEOELY AR
W@ o T2, R B2-MG BEIX 1 ROATHEEICEL ., 3 RTHEICK
MoT=, JRF B2-MG EEEN 1,000 pgl/g Cr 82 5 ADOARHRERIT 1 RO H
THEIZED»STER, BMACBTHRPT I U LAREOKRF NG, 7 R
U LIS T EOBEEITE I hoTt LTS (B 136),

—IZ, T RI TN LDEEA~DOEENHBLT DRI TIL, JRP D
N7 LARER, KRNI EECHRET I IV LAREZ KT 5 &0
TW5b (B 137, LaL, KEZMOTERS FEEARNPEETD L.
PRI MT OHEEDOEIN E & HIZZNITHEES L2 B2 U ADRE~DOHE
BELHINTEELONDE, ZO%HE, KPP FITLARED EHIZ, K5
FTEEARICEDERTHY ., JRED NI v LRI IX< BEE LT
WR IR, EHITIE. RPA I U LARE L IRPIESFERARE S OIED
BEX, BRI AT 20 T &E A O FRIOE AR ZEC R &DOZE
b7 EOABPIEENC L DL DT, BRIV L2OFMEERTLOTIIRVE
THmMXNH 5 (B 138, 139),

PLE, FEGGMI OFA CiX, JRY T RI U ARE LRF B2-MG RE &
DFNIHFFERNCEE N A BN DD E 9 7>, B IZIEDOREERZ b NIZGE
ICENAED BT AOFEIC LS b0 LHET 558 5 conT, ZhE
TORERCHMITIVLT L —F LTV, 7. BMD EEHWCREY S
B Y AREOBIEEZHEE L TV SMEITZ S, MEHICIERE RIES S
N D,
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N _ ' - =S - oL { =] N:::]
% 3-9 BMDEIZK YKRDT-IEFTEMIHICH 1T 52 BHEEIEE (FRh S 2-MG &
> N - :ﬁa
E) ITEE%#RIITRFA I ILEE
B2-MG 7
/E'EJIE% BMDos BMDLos P4 I\T71ﬁ
ik P NS Ttk 2
(%) (ng/g Cr) (ng/g Cr) (ng/g Cr)
*
Quantal
il FuEk ] 410 0.5 0.4 linear 233(84%)
) 40-59 (USEPA BMD (%1 130)
., EE Software
S 418 0.9 0.7 3.1.1) 274(84%)
7 2.9 2.4 507(84%)
5 H 6.4 4.5 log-logistic | g0, (97 506)
. . . 0,
T2 >50 (UgEfle BMD (M 131)
% 3.8 3.3 oltware 400(84%)
1664 3.1.1)
= 8.7 7.3 784(97.5%)
7 547 3.4 2.6 . 708
F >50 Hybrid (B 132)
s 723 1.7 1.4 (Crump 2002) | ;<
Aofk 2.46 2.32 (I%;f:;lj-
AA 16 I 48.7+10.1 | 17375 J (95%) (B 133)
(Gistiii)] (1.05~4.82) | (0.86~3.82) orgensern
2001)
3 Continuous
H 75| - — IR
HA 16 K& B 50-59 5306 4.11 2.97 (USEPA 2010) (B 134)
B <10 ~ 469 1.24 0.62 log-logistic | 780(90%)
FE (USEPA BMD (&R 135)
% >71 465 1.35 0.64 Software 2.4) | 690(90%)

7£) BMDLos ®HR-fElX 1.05 .

XBATIRHER ) To D,

h. 73 k2D LICK DA RBERA

(a) 1% - F#n

()

( B 131) 3R CER O DERWTEHEE) |
k By b AT ITREOER AR 2 E L CRIBREM O B R Uiz ERRME (8 ¥ E

WD%IZAH Y% FEHMED S AVITFCH L7,
EEEICEEXRIFTIEF

A ZA A ZAIREE T KNP REHZ 55 2 L3URTE Y I <mbh

TWAHN(EE 91), %ﬂ AR, HPE, T%%LC&%:N%S’—?L’CU%&%/{%
NTWab, BRI Ltk

B R LD L Lfb\é_fﬁb
X 91z, 20~30 Aotz
W ER | 28 44%

35@%%

MR 2 Bk Z KT

E%iﬁ%:?ﬁuiéﬁﬂﬁﬂa%b

HIEHEDEK TN R 7 AOBE~OER L
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%75%)%)0
BIFAHEEENSDOT IO [TENTD
W25 L OHRELH D&M 3T, —

HORE

ZHDHTED
. 1.

IZIEILE D D
(1)) Th7=

B L R A )
W%%NDUFQWAi%%QﬁﬁTGibF:WA’iéiﬁﬁﬁ%ﬁ%ﬁ%
IMEZERHE DD LTV (B 99, 114, 140),

BT,
WIS Lo T

SURVAZN




TT 5720, H KU ALK DA RABE RS NN X - TH#IT
HZEIEERTHDL ENZ D, BKAROA K v A HEHY R0 PRI
BWT HFEhREIRFP A R U LR TR L TRF B2-MG IR 2 Hig L
7oA BRI R T AEEN 10 pg/g Cr LLEOEHZBWTH IRT B 2-
MG BJEX 60 Ll FCiE ERET, 70 T LT Z LB ENT
(X 3-2) (& 125),

(b) #HRZ

M. 1. (1) ] THEZEDIE, I RFI T LOHEE DS OWIIEER
REZBRHDH ETUET D, Jarup B (1998) 1%, F FI v AEHED 30 ng/
AE 70 pg/ HOHE, —BREMIZE W TIL, T 1%KL TN 7% B
RERENBIEIND 2 &, o, SRZOHDEFTIE., ENEN 5% KN
17T%ICERRERREN L Z 2 LHEE L TV D (B 141),

BN E O IEB Y BT, Tsukahara  (2003) 1%, sl A2tk 1,482
% DRI & —FERZ B L TR 217> T\ 5, FEMEE 1,190 44 &
Mt (71 <10g/100mL, 7 =V F2<20ng/mL) 37 4. #kKZ
BE (~E7BEL=210g/100mL, 7 =Y F <20 ng/mL) 388 £ K UVxf
B (~EZ/mEr=210g/100 mL, 7 =V F 2 =20 ng/mL) 765 & 12450F .
BN OB R Z RO W TR R OVEE R 2 — B S =3t 2 %R D
B L, BIMAEE ZOXREED 36 3, BRZHE L 2 OXFHREE 280 %F o Fhig
EATo Tz, TOREE., A, SIRZHONTNORETHIRFOD NI U LR
FE. a1 MGIRERRL2MG RBEIZAER EREZ RIS 2ol &b,
— WD HARNBRAZMEIZIES BOHHILD, IREOHRIZIT /L HRWERED
BERNZREM MR OERRZ TIE, 7 RIVLAORIUIAER EFICIEEL 2
WEFERR LTV D (B 40),

Q@ B~NDEE

A R0 LT RIS L DN IR E BEREIE 5 25 kfoe L 725 R, S BT v
VUL YRR E AL ST L, BRIER EOFEEICE S ETIE, Ak
T E BN D NN DO A XA A XA mETaENE T HE
R E T, HROBEN D 5, EBRIZIT, 26 OO EITIME TIEZk
L BHRMEERFOARY R T LAEEHRLTWD, TBEIZBWNTIX, A XA A
B AFFIZOWTHTEMIZRREM TN T E =, T4, FEOD K v A7GYH
WTOREICLY | BEEL T T BINEMES BEENSHRE S, TPE
USADEIZEBNWT Y, HEOBREZACDLL IR NI TLBRRHD &
BEFICEDLZLBHLNI R oTz, — T, AV =—7 »Cld, GG
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F—fROBEARANLVIENL DN I U AESTICE - T, BIERERE
DTS, BITRAERNEMT 5 L OWMEN LI, ZHUEH FI T AR
HICEBER T 2 WTREM 2RI LT 5, Lo L. dbERGEE O F i aE KR E
IALESE TR, HENICRbEmWL-UZH D | B D[E, Hulgo A%
DEFFRER, BBEEOT =2 EHWTEAEICBITAH I T L0EHY
A BT DI ST - TE, B4R, B EICEEEY RIT T A eR1
IZOWTHRGET D2 M E R H D,

a. EIRD B, JEFE Mg
BAEOA B v AEEBRIRICEN T, 7 RI U AEBEEZ T E
RICB T DHE~DOZEIL, KRENITRLD 4 BT onTE T,
1. A 244 FATRERESNTEE (BEILER)
2. AZAAZAT{ERBESNTORND, BHAGIE 2 REB3 5 BRIRA X
TR EFT AR b D (FILREBIEE | KRR AT
(Bl wPET) . A BB itk
3. EMCRMIEREREFE IO 6N D0, XA CHIILEZ R~ET 5
ATl I (CED V=X BRIRIEE (DXAE), <
A 707 Y FARN)—EDHLZNVTEERETEESEEE O
MRDONL5E N DL (& LIRARE) sk, ARk, o
WA BPER L EN) )
4. JRFB2-MG O LFIEH 20, BESEHEEOA b A FRE G
Y= A—OEEBIZE AR (R, RE O~ th 55 5 YL
5)
NIV LOE~DEBEwmT DB, LD 450955 EDEREEZ BT
LONE T DMEND D,

(@) 1344531457

AR Bk D A B X 0 A BRGRHI T I, RIESFREAE
WREEHMOH OGN G Y o HRIRES L ORHIET ¥ R A2 24 5
JE DUTAL R E BERERE B B & CRli 2 0 BB O LR E FEBERE E S 2% L
2o ZNHD 5 b, HEDOEMRMEKREREOHITT 7 > 2 =—JEfHE &
FILWIETHY . 77 v a=—EERICITEHIEZ 72 TR H L 2 &
NS, A ZAAZAIFCH DN BEHACIEIL, U F XU LI K DA RE
HREFEFIC L D2 b0 (I K I U AT K 2N RS B RE R T kg 16)
EEBEZDHLNTND (B 88,142), A Z A A XA Wi, I IRAME HRERRE

16 cadmium-induced renal tubular osteomalacia
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Db EIERFITHLH Y. RH B 2-MG #EEEIX 100,000 pg/g Cr LL_EICET
% (B 143),

UL RS BERERR EIC K > TR Z A RF~D VU itz L 5 U >
RZIFE. DRIV LZLDEREEOREMFE L TCEERHFETHD, U
X, AT T AEEBITHEMBOFEERERRK S TH D, EHDY DK
85% (¥ 600 g) 2WWEIZIF(EL., BILV OIFEEOHRE 2 R7- LT\ 5,
—J7, MDY E, BIRORERIKTAB S =%, IO RAE IC BV TR
WINE D Z & T, ZOMHPRENFHE S TWD, LA > T, IR
BREREICL > TR ~D Y EERMEEMIZRD L, U UNENLE
HINHAE SN D L2127 | BWRIROEEIN, B AIR(LOREE
REOFHRBMBENIEEIEIND (B 144), b5 O ESEEREFIT,
HIRFEA A DRME TOFRNEEFIZ L DRBFET > F— A TH D,
FRUCKTT HREEEHE LTENS DI LT T LD TTET 5 729012
B OBIKPETT 5 (B 145),

ABZAAZAIFOFEEIREIL, EAIRAEREREL B L X 2 EE
EHR ) EEILIE CTH D, BEALIEIL, AIRALEEIZ L AL L Ty
KEE R OBEIN U720 RE ARSI ER SN D, BELIE Tl e WES
Ny RE (Hyperosteoidosis) & & 2728, H#ALIEDZWNIIIX. HBAEKIC
Ko THEOWE K T OBREINAIKLEZEICLD DO THD Z & %Ik
HIT20ERH 5 (B 146),

AZAA ZATRITE LRAFRFEHEREFEES BV THEL -
NTEXN, TOREEEIIR I100LBY THD (BH 147),

A B A A X ATFOBERBEREIL, 2022 /£ 9 A DK ST 201 4 TH 5D,
INFETITARRBEIL o721 & A E ORI TIERERLE (4) OBWAVIEDPT
ARV ERBEHIZ SN TE 7228 (B0 140), 2022 4F 8 HIZRRE S vz
201 NBHOBEIX, BEREZEH LW THREINT,

Wi

BIE S

=

K310 131134 RDBEEELREICTVDELGEFMRE

1. REOHFE

REDOFREIL, FIEEOBMEICESE, SOICHER OYZLERIC OV TOIEDE
FHRERREFICHESZITIBOTHDL Z L,

2. A XA A XA IROFBESRM

WD (1) 6 (4) ETOTRTOHBICKYTDHZ &,

(1) B FI o AREBRMIRICEEL, 7RI 7 ACHT 213 BERDH 722 &,
(2) D (3) B (4) OIRENERIEDO SO TIZARL . BAEMLIE (& LTHEE

WL OE) ICRB L2 L,
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(3) IRMERENEOOLND Z &,

(4) XBRETERE LITRERFEICB T 25 CLF IERZ Lvw)H, ) Ick
STEHL X 9REZEY BEHILEDOFT RAEO biILd Z &, Zo%E., B{LED
FTRAZDOWTIE, BAITAO A TR TE 2 WGAE TH . BILIE 2 5 bt 55 P
WA T, RO 3T 2B EFHDOK RPN BFHEC—BT T nzEGDn 5
e,

3. WEICLERESRA

(1) EFRREIT. HEENEICED LEMHFICEE LW LWL ZERE,
JRANE LT, HEEERBIZOWTERT 2 Z &,

(2) BEFRMAEONRIL, WIZEDD L IACEDZ L, EEL, BEEFEOLRETH
ST, EFIICHLCTEM LEOVREHRE N H 5 & Z1E, ZORREIZHET Mo LIS
KoTEHERTLHZ &,

7RI R
(7) BEAERE : 7 R v 2X< BEE, 18R, B6ERRE
() BRIRPTA : BHAER., KR (FRCEENC L #5R) | EEEE (L0 DEAT%)
s
A MiEHRE
(7) MM > % (Fiske Subbaow %)
() M7 VBV K772 —F % (Bessey Lowry %)
() MiED T A (RFREEEER)
(1) BEZLUTTH e (REFEZMRTLZ8)
ARIMEREL, ARMERIEESEE, M2 L7 F=2 b, FFHRE. mi> b U 7 A
MiEH Y 7 A, M7 v—n, CO i, RFEHES,
v X MR
RECERAL « OB, . RERE R OYRIRE AL O F
AT B RS, BRERXITE ORGSR, BERE,
T R
(7) REBOENE - EELEPIRFTT I EBHROERE
() REEOEMEROER (3L hU T Uk)
() REARIvLE % AL LT-HRIZOWT) R ERE)
(1) BB UTTH e (REFEZMRTL 2 L)
R 7 vTrF=, I gh U5,
I EOMMELRBD LI DL HRA
BOAERE, BHEERES, LEIDL U THEY 22 £ 5,
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(b) BEFZH I EMRBERERZTON (412443 14FKLSY)

& LR ) R0 7 B X0 A H G YL 35 TR T B 2-MG R A
25 1,000 pgl/g Cr LA D& 854 (A #4424 34 %xEte) Tk, K
LD LRSS (FECal?) O, RAEIZIKIT DU BRI RE
(TmP/GFR) DK, MY AREOIK T, MiG7 AV RRAT 7 X
—BIEEOBINEOE 2 P REEORDBBIEINZ, IbIZ, InLbHE
KRR, I vn - REEEOREIZ, R B2-MG RE L AER
FHEAMR A DLz (B 143), B O RAIEHERERE (R~ 8 2-MG
PR 10% A ) 2 LofER (BrE214, 1834, A1 441444
RO EBEF ZRLS) oMt 25Kk be ¥ 2> D BEIZIEFHEBEANIC
Hotz, —h, MH 1,25-KERLE 4 2> DIREIZIEENOEEEZ R L, K
EDOH DL BN -T2, RHFREE L bl LT, ifiE U MK <, A
AR RS VT AR EEITIER EIREZ OB A 2EEZ R LT, 21D DR
BRIV AR I T LOENRAMERERER S X 25 RS O AR, i
PRAME RIS 1 D 1,25 Kb B4 X v D EARREICL D LD LK
W U BRI REIR I & B IK Y R IME AN BB R EIZ R LT\ 5
EEZLNT (BHR 148),

& LA ) [k Tl 1979~2012 4F £ C 3 RIZH 7= b HEE T HEN
1Tz, TEETCHET L R U LG (129 4) R OSHR
Hilsk (123 44) OLMEERZ XS L LT, 2003 FITE LA N Fhe S -,
THYHRIC W T, JRF B 2-MG R EE 3,000 pglg Cr 2 2. 72D 5 4 T
bole, 2D 5 4%ERS & G & o s TR F B 2-MG IREE, R
a 1-MG REICBEERZITRD T, BEEICSL 2T o7, LaL,
PR B 2-MG JREEN 3,000 ug/g Cr 2725 4D 55 34 NFE L < mWIK
B 2-MG BEZ /R L (29,5630~54,640 png/g Cr) . ‘HHEE (DXA & Thilg
HAERE) bFE LK oTe, TOXHIC, HEE TFEETRICHEEIC
EWRT B 2-MG BEZ 7R L2 3 4 D75 Yl RO I F B O T2
BNz (B 103),

R R EET O 1 N X 0 A BB YL HUBIC I\ T 5 O R AN 1
REfEE 24 5 - OICRIBBIERE DO RE L -T2 254 (BS54, &
M2044) DB, 11 HITHOW T L OFF B AAMA N EE S, 9
£ (14, L8 4) ITBHILIEDFT AR H -7 (B 149), Eilko
FHARTRF 25 4 D 15 FMOFRBBIERIC L D &, BFENLR%TRP DK T,
PR B 2-MG JREE DN & iR AN E R RERRE OB LB b iz, &

17 FECa : Fractional excretion of Ca
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HRAVIE O BAEEE 1L, IR B REREE (B 2-MG. U ¥ F— 24 NAG, RBP
DOFRFYRIEDEENN) K OUMIEAI N> 7 - U U FEE MBI L, EEUF AT ORE
ROV T LY RS 5 &b REREELE 52 Tz (B 150),
AR D 1 KX 7 A G RMEIC W T, v~/ 77T b
A MU —kE AW EORNENTOI., IR MEEEREZA 9515
Y tidsk o Lo R, FEIG YR & i L TR ENME o2 (B3R
151), {5 YU DI R AN FERERE T 2 n A R T, FRG i E R & b
L CH & b IE MR EZ R T IES AT A IV RENAEEIC
E < B EER O TTEIURIBE S - (B 152), 1974~1975 D N 2
U A VG YL R O — F RIS B O TR S B RERE S L 2 S,
RO 7R FE S L BE LM E STz 86 44T, 2 41T W TR B Rk IR
BNTFEHE S, DD R EEOFEH(LIENE O bt (B8 153, 154),

(c) EEDBRE~hFEEFEMIBORAE

UIRUIREM A 2 20 R U AR RS, Ehe BFEEX
ELTHERLTWAIRE~FEED D I v LG 4 T, FEHYL
HiIE 1 23 FTiZ 3Tl 2001~2002 FEZ PR 1,380 A4 2RI K ¥
LI BOB~ORBZHOWNWTOEFHAE (JMETSS) NEmI N, &
MR D RF A NI T LAREOKMEHEIL 3.5, 3.2, 3.2, 4.1 ug/g Cr, xf
FEHIEC 2.6 ug/g Cr TH Y . BIED 1% DI 10 pglg Cr ZH 2 T,
K HURK DR F B 2-MG I B DA XX 147 pg/g Cr ThH V| HlskfE D 7&
372 <. BIRD 3% DN 1,000 pglg Cr 82 Tz, LI~ T, fiE
KEGAT T2 o T2 15 YL s BT R AN B B RE PR 2 35 78 L 70 W ~ e
EOHFI v LMIKBEEZZT TWLERATH L LEX b, B%E (DXA
ORI E) AR E & BITIK N Lz, L, it &l
g4 5 & RED FI U AREOHEIIES BEEOKTIXOT N TH
ST, BEELZBERETHa AT 0 v 7 BRSO TIE, 4l BMI,
BADEEOVEEEZ R L PR ORI S R o ARE KR B 2-MG 2=
XA BRI RS 2o T, RV ABEX, R R ORP S R
U AP N IR o 1-MG IRE K B 2-MG IRE LB L=, L72A > T,
I RANE FEREFEE DO 2 DR WRE~FRREDO T I U A< EIE, R
HA YT SRR LB L TV DA, BEEA~DOBEBII VL BERE
iz (2 155),

18 JMETS : Japanese Multi-centered Environmental Toxicant Study
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(d) EIRDIEE S

Abfett 5 O FETG Y Is L MEAE R 389 44 (CRX)F i (#iFH) 54.6+9.1 (39
~TT) %y IRTA R0 LREORMEIE 1.93 ug/g Cr, A H FI U A
B ORPEEIE 1.57 pg/L) IZBWT, Kool I v AHEEZEE X
TR R MIE D B XU AJRE &g OFEE XEREH~— T — & DB
ERFHAR DT, ME OB TR, SR E RIS E I X D E AN E R E
(0OSI'9) TiMi&iiz, HEED FI v AEBIE, JRF - MiFH K7 A8
FEIE, OSI LIIBIE Lo do, —J7, IR KX U AREOHINZE I~
— 71— (JR¥ NTx20) O EAEICEEL W2 (B 156),

WREIZR T R I T AELBERRWVETTBO LMERZ R, BEEEE
(stiffness) EJRH A RI U AR E ORSESHE S vz, 40~88 D
P 908 44 D F OFE LR (BER CHIE) I$FkmE & bR T L TW
Too R NI U LRE S8 2RO %) 2.87 pglg Cr) 13X, 55~60
R E TIIMER & & HIZ B L, 60 LA TIXORIR T Lis, ERUR T %
ToT-AE R, B2 E 2 L ChH, RP D R U LBE L BREE
EEOMICAEBERAOHBANRED LN LD, —REHENO DO R
U LABAMICK D FEBON LD SRS RO b (B 157, K
WFZEI, 40~88 ik & MR AVl G2 & [RIRFIZFRET L TV D 03, AP kg 7]
IZ R DT HAT > TR, I R T AORNAR D MO B 5 EREIC
METHEOFEIIONT, LML EANT L BEbhs, £,
Z DR DR REEMITIEFERMIR O LEER LRl SN T D23, JRE D
R U APREEN 10 pglg Cr Bt O mEVMEL <3 ADPARRE O Eilind DI
ZHEENTEY ., WEROMROEE, FET XX TH D,

Lotk FEIBYHIE T XD B ANICB T D0 R U A ERL~LR, E0
FRECE BB A B 2 502 HOWTIE, LR HERRD HND,

E

b. JES DB LM, JEFL i
(a) FEIDA K= LLIE LI
HEIZBWTH FI U AL D HEGENE Z > TEBY | KPEHEND
DA R LERZE U TREHENE LTV, BEEED LR 59,
FRICEIRE OB b - T B CIX BT T 2 LRI TV 5,
HE ORGSR, ARG YL IR, K OVE R BTG e U R 338 441
DNT, MHEERGRFAD FI T ARELEHL X HEE OB S
7o ORI R U AREOVHEIX, 24 2.37, 3.89 KT 10.13 pglg

19 OSI : osteo sono- assessment index
20 NTx : cross-linked N-telopeptide of type I collagen
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Cr), RPELOMHF S FI T LARED EHEEHIZHHL X 9E (BBEED
Z-Aa T2 CEHE) OBARRIIEMLI-, BBERY (Z-A27 <-1) &7
7 h st L, BMDEAZHWTERFY T K7 A0 BMDes (BMDLos) % 3K
Wiz T A, EFRTIE5.30 (3.78) pgl/g Cr, 60 Ll ETix 0.67 (0.52)
ng/g Cr, 60 kA Tl 5.04 (3.88) pglg Cr L7220 Fplc LD ZEN KX
Motz (B 158), Z DO Tk, BMD i F O FiHE T 5 R o M O
TR T LREEEEEEDOMOMEBITR I TR, Eo, A RAE
HREDT — 2 NN, BEEOIKRTN I R U LAOEF~OEBEEHT
& B O IRHIE R REREE A 3~ 5 IRIZRIERIZ L 5 D72 D) EA
HTh %,

iR &R CHUBE O 790 4 (R 35 sl b)) ZX4c, £ E ot
TN LT 6 FEHOARNHON RI U LARENLREL NI v LAERESY
HEE L, BB R OB & OBES R S v, FErG YLt o575 Yt
WM OB IR B Y I O BFE S K v AERE . BETIEEAER 0.48,
2.14 ¥ 11.0g. &METIZ 042, 2.11 k¥ 11.2g Tho72, B \Fhic
BWTHRFP LA S R I 7 AP EETIETG Ye M e < A %5 2% Ye s
< BRI DNEIZ B o T2y, FHEB CHEEICEREITA LN
enolo, THEICBWTREY FI U LABIED, 1063 ¢ 22 HHEL
0.58 g ARREZ LR L, AT CITEML X 90 (T-X 2722 < -2.5) FIE
DAy A EF Tl 2.36 (95%E#XH (CD) : 1.14~5.16), 60 kLA
=TI 8.14 (95%CI : 1.13~8.85) L A EIZEm N o7z, BIETH FEEROMERA
Thol=l, HREABEEIIA N7, METHE, BED FI U AER
5 10.63g B HREOEIY 2 71310.63 g Rt L W FEICEL, 4 v
R4 T 2.34 (95%CI : 1.23~4.38) . 60 Ll ETi% 2.62 (95%CI :
1.02~5.58) Th o7z, JRF B 2-MG JREDT — X I THR I TR,
PR NAG BTSN RI 0 ABELRELLREWIE E @ T2, R NAG
JE 15 Ulg Cr LA EDRED 15 Ulg Cr Rii ORI T 28T A7 DA » X
LeIZ B MET 4.38(95%CI:1.10~17.92) . 2T 3.22(95%CI:1.02~10.05)
EHBEICE NPT, LR T BIESN-N RI U LABIE L B ~DRE
& OBIE TN RN EFEREFE S 207 5 IR ZRER G LT e 3
2 bz (B3 159), ed, K@mXIZBWTHIOU A7 IXHRFHFE

2 Z AT LiE, BEEAWRE L FEEOFEE S g L, FFEOEERZE  (SD fH)
Thr L 72 1H,

2 T 227 bk, BEEZEFERNEE & g LA N O #ERZ= (SD fE) TR L7=
fiti, THALREREES (World Health Organization : WHO) (1994) TiX, 258D LV %
RVMEE 2o 7235 BIEM L X D ELE T D & &N TV D,
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(prevalence) & L Cilfli STV 5 03, EDRERH D WITHI CoOE P4
FE A 508k LT DN DWW TEE N 2 o T2,

— . HEIZBNT, I RITAEKBEICL > TEHLE DEDO Y 27 M
EFLTWD 0D, A RME BERERE S & OB 2 B I~ 72 0o
Tt rHELH D, PEEEOD K v A5 Y K OFETS Y sk B
1,116 4 (40~79 i%) (ZOWT, JRFD RI U LRE LT, Bl ~DE
EDORERRET SNz, KPP RI T ARED EFICHE-TH L ELHA
L2 (TTAa7 <-2.5) OEEGN ER Lz, ®EZRTH K0 LEE
T4 BT TS5 & JRFPD I U LABED EFICSC CTEREEIX
AREIIET., BHL X EFAEICHEML., JRE B 2-MG & NAG EE
BREIZEM Uz, L L, BEBIOBERIRIATIZIW T, 55 IXF i, BMI
KORF A I MREEAERBEELZRLTZ, KPP B2-MG XU NAG
IREE L XA ERBEEZ R E o 7o, FBREHIZBNTEH, Bl bIRFH
N LREEFRTETNEEELEAREREELZ R L, F& 61 4RI
7 LI BRI KD HH U X D AE OIS ITAL RANE BERERE = 2/ L Tu/g
WHRIBEMER & 2D LRl T D, Ll 4BED D BRI R U ARE
Db E 8.89 nglg Cr LLEDORETIZ, BHL X YIEERLI-EDRF B
2-MG K O'NAG BEDOIEL &N KE BMHL L YVEEAZRZ I/ ol
FLODFELLEVEEZRTLONRE o7, BHLEIEEZT Y R AL
T ERPA NI U AJRED BMDos (BMDLos) (X, F4£T 1.86 (0.83)
nglg Cr, ZPET 0.64 (0.17) pglg Cr TH-o7- (B 160),

PLEOHmENS OHE (Chenetal 2013, Lvetal 2017) TiX, \Wh
HEBECEHLLOEEZT Y M LLE LTRSS K7 AREED BMDos
(BMDLos) Z3RKDTWBHA, FEROITS X FRE W (B 158, 160),
%72 Chen 5 (2019) DA TIX, BEL FI v AEEIEIIRT NAG &
FEEBH L X DIESUTEIT E OBLENFED D203, B G Y sk o %t
G E LG ATV (B 159),

(b) KEDIEEF i

Gallagher & (2008) (%, KEDERMEEREMA (NHANES) @ 4,258
4 D75 1Bl L2 50 B EDLHEIZ oV T BHLL & 5 LRt
R AL OMBEASER 2T 4 7 BRI CRIT LTz, FHLL
I OEIL. EREEICESSEOBRERED D v F 4 7 ESRCERMICZH S
FETHACHEIC Lo TERSNE, TOME, RED K7 LR
0.50~1.00 pglg Cr DHFFHD 50 kLl LD &MEE, 0.50 pglg Cr BLF O]
LHBLCEML X YIED Y A7 8 143 (5@ < 720 . KENRkSER 2L

58



HMROLEREMETH S 3 pglg Cr LLTIZBWTHEML L HIED Y XT3
RBEIND EHE L B 161), 72720, RFPD K U ARE TR
BIECH R TIE e <, BIPESE CORENTWA Z & BHLL & 2 IERED
PRI R0 LNREITIEFEMHL X 2ERE i L TETE WS, Fib &
WZ b ETEMOTEWIRT I FI U AREDO ARG ENTNDHD (KMHE
% 19.17 pglg Cr). ZHEEKE TR TTORFIZ LT F=VIREICLD
HIEDTDICEEXTZANT EObOTHDAEEMERH D Z &, & BTk
MR MAEREED B BN E ST BEIN TN WI L2 Y| FHMIICIEER %
B H0ND D,

() Rz —FT U DIEF M

AT =T O—RERIZBIT D FI U AEEL-ULE, BBREO
FEEGHIR O —RERLIVIEWVWL LV TH D, £/o, 7 FI T LOEBIGR L
L CHENREREIEZHED TS, L, Hixleak— FREEZTEH L
B OEFHECL ST AR L~V DOD R T LIS BICL>ThH, BE
DR ToFITRAERERN LR T ERREIN TS,

Swedish Mammography Cohort (Z& 1 L 7c — i 2t 2,688 44 (JRH A R
I ULREOFIAE 0.34 ng/ g Cr) ZXRZIC, IRV FI 7 ARE L FH~
DL OBENHE SN JRTF I K U ARE%S 3 1 (<0.5,0.5~0.75,
>0.75 puglg Cr) (25T THAAT L7oRESR. BB EOFHEIL E DA TH I
ENEENIe o Tz, L L, IR K I T AREED 0.5 ng/g Cr R ORE
235 0.75 pglg Cr LLEOFEOHFHL X 95 (T-2=a7 <-25) OF v
A%, Fln, BHERE., K. (KEE, HRE, SLVEUVRIEORTE, I
B R CHBERIT RO E Z A KEREZE T 2.45 (95%CI:1.51~38.97) |
JEHEIZ I T 1.97 (95%CI : 1.24~3.14) 7Zo7=, FEBRIEE O I DM T
X, ThE Ay XA 3.47 (95%CI : 1.46~8.23) . K (*3.26 (95%CI :
1.44~7.38) 7257z, BINTHOWT, JRFA FI 7 LREZ 0.5 pg/g Cr £
it & 0.5 uglg Cr LLED 2 BEIZ 3T TRRMT 95 &, 2 TIxaEREIY
AT D FFITERD BRI o TN, HEME LD THAS & 0.5 pglg Cr
I EDORETHITY A7 OFER EARRD LT (B 162),

iR EFRCars— MREICSI Uz —#& 4t 2,676 412>\ T, FFQ 7>
SHEE LA RI U LAERE LB ~OEENFHILNT-, BFENDDFY
BRI U LAERET 13+2.6 pg/H (1.4 ng/kg KEAAFY) THholz, &
FENHLOH FI U LAEBREOHEIMNT, 28, B, KRGS OFEEOR
BT EMEL W, 2, I RIULAEBHREZ 28 (13.0 pg/ H Rl
EULB) IZ T TR T 5 &, 7 R U LABIREDREWE TR EORD &
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OEIHEE RO Y 27 BNERBIZE -T2, 25 OR R, FEEEE T
FRECTH o772 (B 163), 7=72L. ZOMETIIN FI U AEBRELHETE
T HERC, AR — MO /e r L ¥ —EEE (1,700 kecal/H) TH#E L
TWD, KEFRERRY I R U LAEBEREITME & TIMET 2 08N H 5,

BIYEIZOWTH RO NITIO T2, Swedish cohort of the
Osteoporotic Fractures in Men (MrOS) study (201 L7= 51 936 4 (70
~81 k. JRFHT NI U LREDOFEIME 0.33 pg/lg Cr) ([ZBWT, JRHEH K
RULRELEEEEOMICAORE L, FITHEE & OMICIE DR EH AR
Wi~ (B 164), The Cohort of Swedish Men (COSM) (20 L 7= Bk
20,173 4 (CE¥HH R v AEERE 19ug/H) I2BWT, FFQ 2O HEE LT-
1 R T LAERELEIOMHE L OBENRE SNz, I FIULAERE
Z 3BT THEIT T 5 &, 20 ug/ B 2B 2 DRETIE, 17 ng/ B Rl OREIC
i LT, TRTOEMMALOBEIr O N — RN 1.19 EHEITE -T2,
FEWUE - CIIH B AT o 1oy TRTOEMOE IO~ — R, HAE
WA B OB OB IREN DI N TE N> T2, — 7, KEEE AL
DFEFONY— RHix, EREE TOLH KU LA EREN 20 ng/H 28
2O THEICEA Lz B 165),

BRI X, B L X 5 ER VFITOEREK - Th 5, BMBEIZH TR
ENSDN FIVLAEBEREDDRNA Y = —F Tl BEEICHkT 5D
RITARMHPRPRFA RITLREICEESTLHEOEELET H, A
U x—7 O 908 4 (60~T70 %) (ZBWT, FRIMERF S K I 7 A
TR L RIS B L OB AR LZAFZEIC BV T, AR BT TR
B R U AREIXE af&ﬁ@*ﬁfﬁb%otrﬁ: A oA TR A
TFET D EREEIEA LT (B 166), Li 5 (2020) X, AV =—TFT A
Eﬂ'é 8864 (RHAI FIULREDOHIAE 0.25 pg/g Cr) 1ZBWT, HLE

BEERTEROEIE OREIZEBIT 20 R U AOBNREZRG Lz,
fu/m\%ﬁ“ (Total effect) 2 DA D RI 7 AZI T AEEEZZ (indirect
effect) OEILIX, BEE (£5) T43%. B (FXTOEAM) TiE 11~
13% ThoTc, FEH OIL, BE L FREEROEY & OREIZIBW T, —HI%
HRITVAILKBEEZNLEZLOTHY, TOEAITE ITEEE L ORHE
TREWVWEERL TS (B 167),

UEDAY = —F 2B 5 —HEOMIE (B 162-167) 1L, 7 KI T A
(< BLAULRENEOIEFYHIE L 0 RN EMIZBWT, 7RI AE
<§ b)ﬁeﬁﬂfw%ﬁ*ﬁﬁ%‘éasﬁbﬂ\é EHRET D, TG ORIX
A RITLANERERETZ N ST, B-OEHEOREL KT T Al aEtE%x
BELTWD, 2L, 2b—HOMEIL, X TAT =2 —T > LW ) §F
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EDO—ENTITONT-FHEICE SN TS, BBEO —RERICZ OfE 5
EIMETEZ 2ME I MIco0TiE ML 2. (2) @ d. (b)) THFH %,

c. BMERICKDE~DFEDRKEE

Brzéska H1E, 7 > b OWEXIIHECER ~ 7R G HIRI T RI v L% 5
A BEEORE, B hFRBRAITV, BTk 2 A —EONE TR
IR LT 5B,

M= >~ MTHIES R 7 L% 0, 1, 5 XL 50 mg/L DEETERT HKE
H.z27T3, 6, 9 K120 ARICBILE LIkER, 5 X150 mg/L BTk, B
FEIIHER O FIIR T L, 8L & 90E (Z-2A27 <-2.5) BNENL
Too BB TIZ, 5 KON 50 mg/L B CHEHE K OVKER DALl & ITALER
REFOMETIMEN R ENTZ, BH OIX, ZORRICHOWT, HERBIEHD 6~9
A ETOFEROBEAZEERICENT, 7RI 7 AXSRITE > THFEK
DI S A, 9~12 M H ORBINIZBEWINNAE E 72720 Th D LB L
TW5 (B 75, 168),

Fo, MERI UK TEMRMON RI U LI EEZ T TZHET » ME. 50
mg/L BETIEA 60 BB EOIR T & 1eny e fiigttz ~ Lc, Lo, 1K
WNHEmg/LEETITIEE A ERLITRD BN oTlz, BRI T AILSEITED
12 A ORI TEWIN~—H —2 ML CTWie, 72, RPEATALT T LAKD
U UHEHEA BN L, ZRUSIE U TH LS o AFHEI AL U REE LTV (B
I8 76, 169),

ZOZEXD, HRITVAILDEEFEITIIHONRMHEER D D EE X
BTz, L L, BEEICKIET Y R U LAORBOMEREZET, i, JRE &
OKEREH A R T LARECIIHHTE 2o 72, 72, 2 OWFFE TIEB A~
DI R 7 LER, I RMEREREIZ OV TTR O TW Wy, ZD7
D, BRI AIC LD BHEREREE L~ O BOERIL, I OFZE TILMENT S
LTUVRUY,

Brzéska 5%, W7 ~ M2 KA (Img/l) % 24 A MEOKE S
L. B, A XTI L 2RO 9 6 | KRBT X DA H (2
FEH) IZBTL20 RI VLIS BORELHRF LIz, TO/RE, 18~24 /1 H
IZRBWT, HRBECHIMIBIZ L2 BHBEEOK TRRD LN, B RI v aE
ST E > THRBEL VK 10%REBHEENMET Lz, 10%DE % EDIK T
ThoTh, —HDT v MIEHEOLE L&, KERESEHLOEITOWT I
INFRD B, B IR EBR COMETIENE LT, FHEH I, 2 b 0Z1kiz,
FRZ 2 FEICBT BEROET & FRINOEKRBEE L TW\WD EELELT
Wb, 2L, MBREECH DT v MIEHL X 2ENERZ > Tz, &5
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W2, IXKERTROBIET I RI T LREIXS ug/g LFTHIIZHENDD 5
7. eGFR OBHERIK T, WU ARV et OBEE 2Tt B4 I D
SLEIHRR SR V' (PTH23) 72 ED v v o AFREIR A OEE DGR HiL7-
(1 170-173),

ZiIVBH D Brzoska HIZ X5 —EHOMFERRIT, EREWIZHE VT HIRIRE
DH R T LA~OEMIES R L > THLDREEEDIKRT., S0
PO/ EOFRENEZ D2 2R LTS, BRE~—D—DOHEIZ
L0 RITLPEREIN GO 4 | B ORI OfEtE %
EZLTWAHHRMEN RSN, ZOWFE LT, FEEDOIEX. I NI TLANE
ICHEBER L TV D aTREME L | BHEREDIR TIC K 2 v 7 A ROV ARG
DOEALZEI T LT OWE OB G252 LT\ 5, LL, 2 b OH5E Tl
IR A E R RERR = I C BT DR 22 T — 2 72T, FIZx 3250 K2
U LR EAE RS DR DN, B E 2T LI b O o)
WIZOWT, fima T 2 &N TERY, 1ppm O LT RI U L% 24 7)>A R
BN SH7-FZHR T, BlE~OF KNI 7 AL 5 nglg LT & FEFITIERWIC
BN LT BHER LY T AN AR ORFENEZ > TRBY R 24
M H IS BEBROFEROMPUTEEITIT O RETH D,

d BZE. BHEL&LIE. BHOEHER

BRIV NELFEC L > TELLE~DEBEIZOWT, HOEFFHAET
X, BICBEEOKRT, BEBEO T A2y | Z-2A a7 THELZEML X D JE
DM, BIrRAEROHEIMNZFFRICFHI S TV D, L L, 26 ORI,
XGRE OMECF i, MEOA I, B EORERN 2 & fia RBERIZ L > T
KT 5,

(a) BEEDEBERLMER

%< OWFRIZBW T BHEEITZEIC DXAETHE SN TWS, BEEIT,
B L SN BBIEO S WVEIETH D, L L, I RI T AR EOEESL
FET D BT, BBEICEEE KT TR OERBERIZOWT B
ERVLETH D,

BT, I R U LELSBEBOAEIZ» DY 72 BHRE TN & &
BICEBEMETT 5, £7-. BMI 2 EOEROEELZ TS, LavL,
ROBEZEE S 2 EAIX, BEEOHES . CTHL, ZTNETHRIY
LI BORELZRF LI TIX, &8, R, Fu. B L, 22

23 PTH : parathyroid hormone
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S T AL THBEENE SAILTERY | EEOUFITHE R 2 B IS 3%
CEEREETHD, BRI VAR DEEE~OEEIZEIL T, 1980~
2020 IR SN2 21 583 (89 7 — &> b, 17,9784) #HW A X
IMIDTHOI TN D, JREPT R T AREZ T BE, BHEISEEK
& LTBMD (BMDL) ##ELTWAEK 174, UL, ZO#HIT.
SEIERWA (B, FE., i) OFEEEZEEOTHRITLTNDSZ &
MREETH D,

BMD /EZ5@ AT 572012013, RS RI U AREREOIR BLEHE B
R L OMICHE-FSERARIL L TWASBERDH D, L, HBED
AR XU LG Y U R OFRTG Ge e R, P E o077 Y i1 R
OB R, AT = —T v O—REROWT BN TS, JRFED R
U LRELBERE ORI, JREPD RI T LARESY 3 45E
HHWNT 4 EILTBEOBEEOEEEICITIZE AV EENRY, AT = —
T U OMETIE, s, BERE, R, KIEE, HiRE, ST RED
Bl IFEEEOMA RBEROEBEZRE L5 X CELEBMITEITo 72
BRIZ, FIOTRPA RIULARESH NI U LAEBIREE OENEEIC:
S TW5A,

(b) BHL &S, BREROLTHER L MER

I RI T LI BEBOFBEIZ) DL T, PARMILIEOZMETIIFHm & &
BIEBEMET L, B AERNEEICHENT 5, £o, BLEIC L -
THITLL T LK RoTWNAEALZA A ZATHOREREFITIZEAENLMET
b5, FEOT FI U A EEEBRHUEIZIBN T, B L X 2fED Y 2713,
LTI mEmL< 72> T D,

BHLU X D EOHEIZIX, BEEOEREM O DOFET D 27 i3 5 5
THDHZ-Aa7 I T-RAaT7B25 L FTTHLZ ENHVWLND, LAL,
ML, Xf R & T D HEMOREIZ L > TELT 5 DT, Bip HEMSCEO
BHL L OEOHELY Z-2a 70 T-A2 a7 Z HW TR g+ 5 = &
SN E A AN

BITRAERICONTIL, B, HIRIZ X > Tiix RERENRSH D Z LITHER
ZET 5, X 3-3 1%, BRI GEE OB EL O E O FMEER KR E A5 537 (hip
fracture) J8EF & #E L72X (Johnell H (1992) XV 5|H) o, kgt
HEREY (1992 ) 1B 2 HENEORAET —# (Takusari & (2021) LV
5IH) #ER-HLOTHD (B 175, 176), HtlnIsEdch o, Wi
DEINCIBNT S | ISP > TREREEAE S IR AERDEE I, LB
ERI CMEE THEINL CTWD, TOHFRTRAY 2—F EEH L TEWEITR
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AR AR LTb\é A CHFI O NE DT — 4 L A, W OF
FEIZBWTHITIE 5~10 F@EVWVEITIRAEETH D, ﬁﬁ%l@ﬁﬁ%aﬂ%ﬂéfﬁ
DO RBEEITNLERE PR AR E L L7F5EIc L 5 & o BN
HRTRLEW 3 NEIZAY =—F 2 atdtREETHL (¥ 3-4) (B
FRITD R ERNZ OV T HARRIZL A EHX I D DRZDBEDILD D,

FERIZIE, AEKGEEITE X 22 D OB LA Z N 2D, F O 25-KEE
ke 2> D OL~ULite LAMOERMERE L D @y (B8 178), ZHN
J?ITZ%;%I) ETHMLHDH, WVTHIC LA, AT =2 —F VOBIRAERDOE

i, BSE LT R D BEEOE RS D WVITEREEN A FF o TV 2 AlRelE
ZoRE LT\,

KL~ DH R T LA~DIELBIC L > TEIBRERNEIMLIZ & 0B
BOWEITZ, TRTRAT=2—F L TORERETH D, Lnh, TAEICE
RTEL VDD R MELBIZ L > THIFHEED EFNEZ 5 L@
SINTNWD, AT = —F OFHFBYELMEDRE T K U ARED >0.5 uglg
Cr Ot (B 162) LORBHENLOH I U AEEREN>13.0 ug/H ORE
(B 148) THITRAELROBMMABD HILTWDL, RPN I v LJRE
0.5 pglg Cr RLEFENOLDOH NI 7 A8EE 13.0 pg/HiX, TBEOIEH Y
HIBOFEROF THR L~V ORECHY T 5, 7 FI T LX< ERFITHR
R FPRIEAERE L TEETHD SMRETIIX, FTBEOEITHE
RIS LV EH L TELS 2o T D AREMERH D, L L, RS EOE
MR R R A AR SR 2 Pel L2 T, R E OB AR
FAT =2 —FT U I VIR, TVTHEOPTHEWETIEARW (X 3-4) (B
MR 177),

10,000 T
g SO0 ¢ mltzerland
R 7] I dsntviions. <> o B | INCCE
a Netherlands

e

300 |-

Yugoslavia
100 -

30 |
10}

Incidence (rate/100

40 50 60 70 80
Age (years)

3-3 BEXMND 8 hE. RUKHINEDFEEERI KER S I RERD L
( (BB176,177) &4 EIZHERD
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IZBWTHAERSC AN —FH LT\ eV, Brzéska ©HO—EHO BN FEERD
FERD, R I T LANEHEICEIFERT 2BE LTI HESN D Z &R
B DD, F OFERHEERIL. EARMEFERE DORRRF 207 — X IZRITH 2 & 72
END, T UHEBEHZ/RTRELE 1372 > TV,

HHLL X VESCE OB IHEE L. B R v ALSNOERK GBIs, i,
FERREHOIR AR, LR A, RFORE EHEBE LT T4 T AL AL,
HHEREEMZ2 &) OFBERKREIL, ATz —FT BT KU L L DR E

ERTHEOR B, BAEZETLT U7 72 S Mo filEsle AfEIZizEox
FUTHED LNV AREER D D,

@ HFRIFRNDEE

DL g5~ DB ARG LT IE T R TRARS RIS L 2 A TH - 7=,

B WHEH, MEIHO ERGEICEMERIEZ KT 2 L3 m f‘oa%ﬂ\zmx F -
SRR DR ET T D kIS S o T,

1950~1960 FAROFHAEIZ LV . 7 F I U AEHRIEER T4 7R B IEE 08
PEPAZEMERTR BN R E SN TE T, AV —T oA XV ATIE, F FI VA
BARESEE 12, PR EECR R B O E & b 728 5 IS RER E NS ST
W5 (B 82), T HDJEFNE, HRAERSCMF AT LA Hi&E & 2 S
T2 RELRAORERR I e STV R, A £ U AT 1942~1970 FEDMIZ 1 ﬁ
UL bEH R0 ABHRIERICESE L2 OBWGEE CIZ. » RS 7 L201E< &
TR 2 < BRFEICBIE L CRUE IR K D BIFE TR BHIN L7z & i S
nTns (B 179),

TRENZBWTYH, I R U LERIEESR & R IR E 21T - 72
fE S, @I < BRE TS SHEERNTE & (FVC24) X°— 3% (%FEV125), FVC
D 75%., 50%K N 25% DD FHEIZH G ZEL L, (RIS EETH
FVC X% FEV: DK F2R#HE TV b (B 180),

KETIX 1988~1994 H2Ffii S 7= AT VT, 16,024 4 O—fRER
Bxfgl LC, BUEBESE A LI ECORT D R v ARE L IR RRE
& DOBENTR G, B, M. AR, #E. T3, BMI, £88% o R (28
JEE D) . BRIEFEE (FERS 720 DX XXy 7 $ X BEAES) | g = F
SVREROEERGLO A FEINELTE Lo L 2 A, MR & AERICE
WL, RHEI I T ARE L& (FEVi26), FVC, %FEV, OfICAE
72 A DO BNEMED TR BT FEEUEREIZ BV TR, 2 b OFRITA BN

24 FVC : Forced Vital Capacity
25 %FEV1 : percent predicted Forced Expiratory Volume in one second
26 FEV1 : Forced Expiratory Volume in one second
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Moley ZNRATEEND T R I T LN Z S [T RE U 7= FEL 2895 B oo 3
IZEEE L TV D ATREMED R S 72 (B 1R 181),

@ DMEZR~DEE

b R OFRREEE AW TERT A B 7 AR LT FIA & OB E & R
T KE OMFETIE, FHSEFN LT, Sl EREEE THT Lzt h OB
FOH NI TLAREROT RIULAERRELNEN-T- (B0 182) , F
e, Wi xE= TTb\fib\ﬁm}—%%ﬁi ITEFMERELY bif Dl RI U LR
ENEREICE N (B 183), PR O 2~ > T 7 L@t
BELRIRRBE TP KX U AR ﬁ ElXr ol oHELH D (B
184), Z OWFFETIX, MM ERE, *THREEE HIC, BUEF OMP T R ¥ ARE
IR S X ABEICEWZ EN R ST,

AL SRR BT X3 D U D 22 B8 TR D TR EZ W,

AT 2 —T DO RERERNR L Lo —#EOMEIZB W, IHF I FI v
LPRIE & A FROIMAE RER L OB EPHRE SN TWDR, BLFD 3 DO

TIIMRIE L & FEBRIE L (2> BRI 3Tl TW\ 5,

TP, FELRLOMEA R NOBAELOEERF LIar— &S L
T, AV —T VOV AFEL—RERAEZ R E Lo OmE a2k — FRE
(Malmoé Diet and Cancer Study) 23% %, &AL 7- 4,819 4 (54 1,958
%, E 2,861 4) ZXGIT, M RI U ARE (1991~1994 FIZHIE
HFLfi 0.26 ug/L) & 2010 4F TOLMMLE A X2 kR OB L O RSN
f\%hto KRFZIMP S RI U LRET 4 #1250, Cox i ¥F— Ra]

JHOMT B AT > TGS, 3 1 P ALRE (<0.17 pg/L) (2% L CH 4 U4 ALRE (0.50
~5.1 pg/L) TAPELFEZESCZ DM O.LILE A X2 P ORENFEICE <
DREBANRY ML ERRE T A BEICE o7, o, FEBYER IZ[RE
LR Ch . RECUSATIZFOEIZAE Ch -7~ (B 185),

Bk ERICar— MAEICSI LT 4,639 4 (B4 1,875 4. otk 2,764
4) RGBT, A FI U ARE GB(FEE 0.31 pg/l) & SHERT = —
TR SN2 ERECE T T — 7 OF & OBEIZRE 3 285803 T iz,
0 AT 4y 7 BUFSAT ORGSR, 8 1 WALRE G 0.12 ng/l) &b
NTHE 4 WUSNRE (ST EEE 1.04 pg/L) TOA v XA 1.8 (95%CI : 1.03
~1.8) & AL, FMAERELAE THo7Z, Lol HREZE DL D
T CIEREEIEERD DR~ 72 (B 186),

Mo h R AEE L TEIRI L T A2 a7 & OEICETL5EE L
T, AV =—7 O EM 5,627 4 (52,734 4, Lotk 2,893 4) & x4
EL7masx— FilA& (Swedish CArdio Pulmonary biolmage Study
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(SCAPIS)) 2MTbiviz, RU Y UEURGHT T ofR, mHyh FI oL

RO 1 WA (<0.16 pg/L) (Zx LT 4 Wit (0.89~8.5 pg/L)
T, HERD LT LA TN 100 (EAREERO THHERE U 27 | OHHUE)
Z LRI DEENEREICE L (PR271.6 (95%CI : 1.3~2.0)) ., FEBEE |Z[RE
LTH, ZOEIIFIFEREETH 7= (B 187),

TS E O L B ) e B LI R e = 2 9 5 40 bl b
DM 471 Aok L UTfE Tk, FEE Yo 2ot 2,308 4 & il LT
MEAMEVME 23580 Sz (W 188), [FEEIC, BEIT (1989) 2k~ T
ITONTENEO A K I v L LEEHYRH R 7 )p & FE5 G hig: B o &)+
TR A i U7 A T, 15 Y T H o) 1IRBR) T iidiek & & (L b i) 1]
PRI RO FR - RBE [RIRFRG M 0 i i R AR R 1T Sk BRI L2 bb ~E L VB
mThHoTo &M 104, F7-. A XA A X ATFROBEREFESEHEET L LT
HIE S AT F O M EAE % [F Al O % RREE & bl 9~ 5 & IR & R 9
NOMEBE -7 (B8 189, 190), Z D X 51T, VT RMIE BERERE A3
TLEBREREOSEAICIE, 7 R v X EAMED EF-Z2H] 3 25508
Sohniz,

ZNTNIDRNERT FITAREENTND Z &, TEERAE BT MR
DEBENE DD TRENIEND, BMZEL TRABREINZI FI T A
DML o~ DB A F Al 5 72 012 1E ., BEIZ SOV TR ICHEE L7z (28
F I FEBRIE L T D) B ERAE N L E TH 5, DIE RIRBA~D B L~
HIETEDRMEIIH I DT ERD AT = —F D 3 DOMIEDHRTH-T-
(M 185-187), L2 L, AT = —F L TOEENSDOH NI 7 AEBREITFH
MENZHERTELLEL, BPEOLHIICTBFNOLON FI UV LAEREDS
WEICBIT AR EL, Ay x—F v LIEREVNCIEGR L e,

Flo. W I T AR EEMEEDOREZRIZOWT, #SOHETIT—E L
I3RS BT (B 182-184), FAE DA R I v A HHEHY IS Cldoxtif
i L 0 20 L AMEMRN & OHENRH 5 (S 188-190), L7=h-> T, BikE
KT RIT I EEMIEE DBRICOW TR A T2 L IXTE 220,

® WD BRNDEE

Mason (1990) (X, 7 FI U AHY FWEZEIC 1 HFLLERES L B2 %t
ST, BEMED N I U LI TP N ERA—FRRICG 2 2282 hT
A MRATa Y WFEARALEY IIRRFEALVE S ZHREE L THRET LTV
b VEELGOZRKH N RI U LARENGHEE LRI I v AEKEEI

27 PR : prevalence ratio
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IRAF LT, BSRERIRHEAE M ONIN R A BEREIZ AL D3 A VT8, I T AR —
FER AR NI T DEEBIIA LN -T2 (B 191),

® HER~ADEE

BRI AT MEENIZIRIFEA RV IAEN W=D, IMIZEEREO
Bl lZHrleE Wi oo, T TOEET 2RISR E LA IC
W RFD B 7 AR L RS PR RECET NORE LD
FICHE BB R S - 7= L ST D (B 192),

@D HEFE. FELDEE - BEANDEE

2010 FFLAREICHE ST E, FEBOAF - lEICET2mA L LTHK
ME DA EH O & BREICET 2 2EHE (maFaid) 808360 fHK
M R 7 LYREEO RREECIRARIT R T 5 88 N AR AR ((KE, &Rk
SHPH, R OWaPE) & oOBENRE SN TWD (3R 3-11), FBEREICE L T,
6 P HKE, 1R LN 1.5 kF D1 &b OFRSERIEFEE O A v XA EH- L7z
N, 2L CIIEBIIA LN 72 o7 (B 193), — 5 T, HIRFERFBE O
BEOFEH T2 CORERIEOEH M TAL LN E (B 194),
FETREG TV —TPNFEET DAl b iEf STV 5,

WA TOFELDOREICETIRETIE., RBELOARV T TTF v adank
— MAEICEBWT, BEOKRF A KU AREIEm TS I o ARE
EHAER T 3 DO+ &b OH R, (KE KO & OMICADOBEN @
ENTW5 (B 195,196), Flannery & (2022) 1% 2020 £ % TIZHE &S
TSREIEE L, B9 MU DWW T L Ea—Z1TW, RElOD FI 7 A< EN
MAERFOTF LY Rk OFRESCHE, IR Z KT T AlgEEDNH 5
LTS (5§ 3-12) (R 197),

ORI T AIRBICERET D2 ENEERORFE CHE S (B 198,
199). 7 RI U AIZL BB OBRE~ZEST A2 L BBl NI AR
OELFITHEORBEENMET L, HAERKENME T T2 2 E08@EsnTn
% (B 200),

TAEDOWAOETIE, XV vy ars— FRABICBWNT, BEEORT A R
SULBEEL 4 BEORMA T L OMICADBEN G - 7208, BRI D £ 5
TRERHET 5 & IERREE TIEEEN 2 otz (B 201), XU TFT v

28 A E G O L BREICET 2 2EMA (=2 F L iE) 1L BN 15 2 Fr ol o 2 —
D &> % M AT i 103,099 44 GEAEHI 2011 45 1 H ~2014 4£ 3 A) X1z,
VRN 18 BRI D F TEM L, ALK VN~ EEZ AT 5 A 2R — FET
HbH, TaFLPHER—L—, (httpsi//www.env.go.jp/chemi/ceh/index.html)
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D ar— FREIZBN T, BBEN S MIEORF Y I 7 AREL 5 o

HREREEL (IQ20) L ORNCADOBIENFED LN, RLads— & 10 E
TIEB T2 LRI RITAREL 1Q L OADOEHEIIE IR TCOARED LI
7= (B 202), FEOaR— NEETIIRBEOHEERORT T K U LR
L 6~TiRDIQ & DIIC, KR TOHRADHENGED Sl (B 203),

PLED X1z, IHFEOEFREICE T, BBON FI U AR EIZLD T
EHLDEF 'EEE\ FEIEERIEA~DOEEN R S, AEREZRET HHE D
BRSNS, LLAaRD, ZR6ICBWTYH, BIROBR T LD TR
DIHELNTZ, HDVIIWNTIUC O BN LN o727 8 RN —E LT

WMo Te,
£3-11 IaFLRABRIZBTDIHDRIVDLAFELDEET - RRIZRIZTHE
PIE =) T RRA v b IEES Z
It 14,847 4 | FPE SRR ORMEI A A B 7 ARES 1 WANEE | (B 204)
(£0.497 ng/g \Zxtd 55 4 W AiEE (=20.902
ngl/g) DREFED A > Xtk E5F- (1.91 (95%CI : 1.12
~3.27) . p=0.018, p for trend =0.002)
iT0R 16,019 4 | RiTiE MM FEART P O RHARIM A T B0 APREESE 1 W ALRE | (B3R 205)
tn s e (<0.496 ng/g) (Zx3 25 4 WONHE (>0.905
nglg) DORIEKREO A4 v XN EH (2.06
(95%CI : 1.07~3.98, p=0.031, p for trend
=0.146) ) . AN & IXREER L
40 89,273 4 | (HAEW ~D A | MTIRFORKM AP A FI v ARE L HAEROR | (BHR 206)
(JEFB e RYEAT | DI RIEAF I BE e L
TE)
NN SRR | HAERA~OZE | RFPORMAMF D FI v MRESRODER | (BH 207)
192 4 xHREE | (HIBRHR) AU E 2 L
1,920 4

29 1Q : Intelligence Quotient
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Il 17,584 4

H 2 i D B
(AR, &
B G, Ha,
SGA)

IR I O MBED RHAM A F I 0 LRES
1 PUArEE (<0.497 pg/L) (x4 2% 4 WAL
#t (>0.907 pg/L) OB OITIE# D SGA DA
v X EH- (1.90 (95%CI: 1.23~2.94, p=0.004,
p for trend =0.002) ) ., HARHAE, FROL
R, ZIROFE GERP IO A) | oK (G
BRI D Z) T HEIRPERRE DA E

(ZH4 208)

ITh 82,230 4

A~ 00
(LR TR, &
£ B, HabH,
SGA)

TR ORHARIL AT A R X 7 AR & AR,
HE, MPHICADORE, SGA OFFEH L IEDR]
L, WA AT o 7o BEBLO B OfEHT T B[R D
R, T RI UL, $h, BL Y RUUKERE T2
FENTICHISVNC, HARHARE, &R, 9P, MBHO
K F. SGA OF v Xt b5

(ZH4 209)

14 95,010 4

H 2 i 0 B

AR ORMAM S FI U AREL 3 KETO

(2R 210)

(3 W E TORR | R/ Z — W72 72 L
ERZ—)
3,545 #H D FE R PEAR R ORI A B X SRS &R EFREIC | (B3R 194)
T CHTRR K 28R | B0 CIIBEE e U, AR A IS L 7= R3O
7 2001) T &b IRBERIF OB OFEH, FEHOM
BN BOLHA TIERRIM S 7 R v ARED -
FATPED, 2 5ERE D1 &b OFEEIRIE & 7 D i
BEMET
96,165 FHOFRE | FEFRAE FEART P ORHARIM P T R 0 AREER 1 W AiRE | (B 193)
SRV (HAFER ASQ-3 | (<0.496 ng/L) (23 5% 4 (iR (>0.905
L FHERE | ng/l) O 6 0ARE, 1RO 15RO £
A7V == 7 | ORERBIEEEDO A v XA BR- U723, 2 mEL
B IR R ClIe B L

SGA : Small for Gestational Age, ASQ 3: Ages and Stages Questionaries 3rd edition
E) CNETOTaFARETIE, BNOH RI U L2BREBICEEL RITT LB LA M
FRIEDIMIE 7 = U F M ORIE L2 STV,

&312 ARIVLNFELDEE - BRRICREFTEE

(B8 198)

B DA 5 4
/\§\ By NI 1%):0) A%‘
TR STk - PEZE DR
(B £ /xR
AR AR E 9 3 —
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AR & 7 1 —

SFIPH 4 1 -

< BIRAE - BRI

AR E, (R H AR 20 1 5 WiE A i oD Az B
FPEIC X DR E R AR E XATBIE A K Z
SGA. IUGR., FGR 7 3 -

RS R 11 4 2 WI A oo A BEE
SH P 8 2 22 i oD A\ e

SGA : Small for Gestational Age, IUGR : Intrauterine Growth Restriction,
FGR : Fetal Growth Restriction

Eh A
{LF W E OFNBAMEFHIIZEE LT, BamtEnd 508 5 T EE 7
AL 70 5, BIEEMEOHIW O 7o DIZ, BRSO EAR RS | & 5121 DNA
AR OF LIRS T 5,
EIBES AMTZERERE (TARC) (2012) (LA FO X D IZFH L, 7 RI U AL
(e MZBWTENAMEDR B D LB 5 72O+ RFE0 5 5 & v 5 ]
El (Fv—71) ELTWD (B 211),
© BRI T AFT o WEOEBRIZE WD C/MEE B 28 S, Yefaii
Foar kg Ef 2 U, WILEMIIZ BT, DNA 8401} O e ta (R B %
RIELT DL, FOERFMERALNTZN, 1TEAEOEBDIZEBNT
L. BERFHIIA LN T,
- EEBREW)TON RI UL EAEBAME TIE. RO EICEY, Ty

MZ A, RIS, REREOEBEENN WAKGIZED Z > R RU

I AL —DIFEFHHEIN RO 5TV 5, [ FH5TiE, ~ 7 AU o3
i, FEEE. 7 > MOWEES., ~ 7 AR OT v MIEGEALO R EDFE
HHILTVWD,

t MNMZBITEH RITLILSEEBNAMELE OBRIZOWTIE, 1EEH
Gl LIRS ME SN TWS, i & ORENRRD 5TV
DA S 5 D DAER T OFFEN R+ 7e EOMBER H 5, SEFIXFRAFSE
TIEE NS Aoy BUSERRDS Aoy BEBEDS AU FLS A S OV NIBEDS AU BT
KX LEFEICKDFIEY AT NN /RIE I LTV 5D,

o T 1993 FIZTARC 1T, HEDO=> /b« 1 RI U LAZEM TIGOEHE
F3,02564 (9 BHLFEM25594) AXRE LIWRIZEWNT, Bb R T A
FYEEICIE < B SN IVEEE ORI RS A OFEHEL IR (SIR) SO0NEEICE

30 SIR : Standard Incidence Ratio

72



< (Sorahan and Waterhouse 1983, 1985). * D% O BIFHAIC X - Tl
A®D SMR OO T 72BN A iz & O A (Sorahan 1987) KRR T =
=7 D=y )b T BRI U LFBEM TGO BMEIEREE T8\ T, s, 7l
SENRN A, EIHEEN A O SMR 238801 L Tz &9 541/, (Andersson et al.
1984, Elinderet al. 1985) ([ZOW TR L TW5D, 72, FEEIZRIT HHFEIC
OWTIE, BEEEE O T — Z WA LR &9, S8R & L CkEg
b= FVOFENRTE TRV E LTS (BR 212), HEEOHZEDO S5
72 BB TIX, 1947~1975 24D TEYE L 1 M EL E8he L7 B HEAE
¥EFT 926 44 & 2000 FFE TIEBF L, WHEHS A SMR 28 559 (135K 4, WifF
iE0.7) L HEEIZE D228, iAo SMR 1% 111 (B£3% 45, MIF5E 40.7) .
ANZBRAS A SMR IX 116 (B35 9. HIFHE 7.5) LW I b A EREINT
(X7ehoTelod, EHEOIX, I I U AMEEWAE MR AZS ST &
DIGRIZHEF SRV E LTS (B 213),

KE NIOSH (1992) 34%, # K 7 LMME8 - A& T OEES ORI
DSE B AORIEIZ T RI 7 ARG LTWD &EOREMREHRE L (B
M 214), L2 LZhict LT, M—DTHA2R%RE L0 T, &E
W72 AR ST (B 215),

FAETIE, 7RI U A TEGYHURICKIT A2ETH, 7 RI UL LN
AL DU T 72 B M X S LTV, Arisawa © (2001) [1EEIG
Bt BN R I v AERMIBICB W CHEEZIT-o 72, *EERE UL LT
RDOI=ENAD SIR 1, {FYRMIRO L% 55 Tk 71 (95%CI : 44~107) T,
JR B 2-MG 2 EE T4 % 431 5 &, 1,000 pg/g Cr LA EOFE T 103 (95%CI:
41~212). 1,000 pg/g Cr K DOFETIX 58 (95%CI : 32~97) THYH., I K
XU LFYHBRTORN AT A7 T L T otz (BH106),

RN ZE B0 (2007) TiE, Btk & 18HEIE < & OB aER & O
EMDOWANITLSBETH NI T LDEDAMERDEEDIDEHLN S 553, —i%
FROBROIESBETH RITLNRENAMEHZBT D L OFFLL W2 LT
W5 (M 216), EFSA (2009) OFEMTIX, # FI U AEHRVMEES Ok

<EMOFERORKR ML T X DR, %T@TWH% EME S LR DR A Y A
7 BN 5EN S L0, EEFHMZIT O 72OI2E, 2607 —4 Z v
HZLIXTERVWELTWS (BRT79),

2010 FELBEICHRME SN TWAHMARE LTiE, Av=—F 2T FFQ b4t
HWLIEBFENLON NI v LB LIRS A K OELS B #H R H 5 &
L7zad— FHEOHRENH 208 (B 217, 218), BI#EN AL 2hoT- b

31 NIOSH : National Institute for Occupational Safety and Health
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THRELHD B 219-221), £/-, BENLOI FIVLAEBRE L TF
PSS A B IR A B X A H e v o 7o (BPR 220, 222), SERIxfREDF
FRIZEBWT, R R I U LARE &5 NEED A K OWENRDS A BEE D A 5
Nz &3 2HESL (B3 228, 224), BFENOLON FI U LAEBREKORF A
R T LARELEIADATIEIEERA LN N7 L ORENRH D (B 225,
226),

IARC (2012) TiE, I FITAIE Te MZBWTEPAMERS 5 & k3
HIeOWZF DR s D L VWO HIEl (Fv—71) L LTnWb, 722l

ZOHBNIBEFHRRIVEHELZEZONHMEITE 0)3@6%.%%%&
L7EFHELZRILE LTHBY, BRMHROBEHEDIX BEHERICEDE E
BTEDHZ LT TER,

Pl Z e, BRMEROT RI T LIS ERITIDHBNALY A7 HEN%E
ARTAEUI A+ TH Y, SEOFMECEEORIRE LT D O BARA
IZBWT, BREBHKROD RI T AORMMKEEIZSELSNPAEZRIESE S &
fEmd A Z EIINEETH D EB T,

V. [E<E KR

1. RAIXLE

wPi?Aﬁ%ﬁ%t;~AaLT&Aém MR IC 8 L CIRIN 2 15 BR
95, WAL EITIE, RILOENZEZ OO #E GIRE 11, £ 12, &

13) . HEIX< & &U%ﬁ EDIESERNDH D, I I T LAOMEISEOLE,
@m%ﬁﬁlﬁﬁk®%@ﬁﬁf%@%tn*A%%Aﬁé_kuiof\m
DEBRBIZHEARIT BINTNHEZEZILNTND,

ZoNapEOHI icja% UANREZLS EENTWDLZ EnD, BET S AT
MUE L2 ALD B R ?Ai<$5#§<@ék%zghfw o AR
FICRB DT, BYELA T RRRLENER O AL | ﬂ%é#:ﬁaﬁﬁ

DX FITHKKTRED-TH 80 ng/HR2THY, M TXHHRELEZ LN
a3

2. BOFLKE

(1) BEahoDIELE

EREICBITDRMICEEND T R T AIZHOWNT, BHOKEED 1997 4+
NHEFEFEEREZI T TNDH, TDIHH, 2009~2010 4 (ERk 21~22 4F)

32 /\%uyﬁﬁﬁikmﬂé e =2 ) T IREICE T A EE 5.0 ng/m3 & A D)
7R & 16 m3/ H 2 W THEE L7=,
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IR SN RICEEND N RI U LOMEREE 4-1 17T (B 227), XK
DOH RI T LREL, o L7z ToORET, BifERICES < EUEE 0.4
mg/kg LLFTH Y . FEHEIT 0.05 mg/kg, T RAEITERE FIRETH 7=, KL
SAORE T, FFICEME, BERER EONRICH I T ARELEER Tz
Gl £ 1),

K41 KRITEFNDD FEIOULODHHER

o gy | CE O ERM ﬁi&;;ﬁg

T Rl T e B
) SR (mglkg) | DA | B | Bkl | T | s

21-22 |k (j—ﬂé) 2,000 0.04 1,149 | <0.04 0.40 0.05 <0.04 2012

SEBIEIC DN TIE, R AT O 2 F RO 1/2 & L CEH,
(MW 229)

(2) BREKMSDIELC E

FEAK T TR ZBEKICHIA L T DA, R O+HEDO D R 74
REZELA IS0, — Bl %ﬂm$@wb\?A@Eiﬁwf&#lf
KETEIZFE D EKEREDN R E S, KERER EOEHENRE ST OB,
B 3 R DIKIEMETHT %éﬁb T 5RO DALY OFG KK T ORE H
RO I S IR E S OIFIET R TIZB W TEAER O 1/10 (0.001 mg/L) %
TEl> Tz (BIERE 2), HEMICITER T 2RE LB X N0, KIZH
YEMED 1/10 TH S 0.001 mg/L 12 1 HOFKE 2L 20007, KICAESL - T
b, BRI OBEEIX 2 ug/H Th 5,

3. FKEEDHTE
(1) BENLDERE
BAREORERICBITAH FI 7 LAOEBEREICOWTIE, 1977 £ L v i
FAREHEES (WHO) 12Xk % GEMS33—Bi & LT, [E7E RN 5L g
A G AEMFIEET 8~12 BB LW I L TiTo CWAh~—r » hAXZX S v |k
FEBNT X B RS OIEYE O R HE%%@%%ﬁ%éO:®%E%%
2B é. I FITLAOEBIE (1 EO2FiE) 1%, 1970 F4FH% 4 4
ug/ NIH Th o723, ZRLAERAD L TETED, 2022 FIT i1mu@km

33 GEMS : Global Environmental Monitoring System

3¢ JREEPH O R Z/NRIEETHA L, MBI U TEIT 2 REIC T - A L%, &
fri, BHEEZ S IETWE OV ERRELZREET 5, ZHAUCREDERICKIT L&
ERHEDNEE IR E E LR D Z LI XY | AL FWE O 2B REZHEET D,
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CE¥IAE 55.1 kgds TR L7284, 0.29 ng/kg A8E/H. 2.03 pgkg (AHE/H)
Lo Tz (K4-1) (B 228), Z 0 2022 FEOHEEEREIL, BhWLEE
B8 2010 FHZERE L7z TWI 7 uglkg RE/H DK 30% Th 5, 2022 F-DH
R LAEBREICBT2ERBMHEOTFERIL, T E ToORE LIRS, 1 8

CKEOZE DI T 34.1%, IRWT 8 B (£ OB - 5 SE) T 20.5%
DIEIZRE o 7= (X 4-2) (BHE 228),

F7-. BEAIT. TEEMEDOA~DIZ BERE=F ) V70 1ITBWT,
Rk 28~28 FEFEIT, 3 HulgkD 15 44 (40 kLA I 60 miATm) 2 %4 3 HfE D
PERERA 21T - 72, MEREFK 4-2 17T (B 229, 230), ZOfth, Watanabe
5 (2013) X Ma & (2020) HREBEHELIT> TBYVMERIHREINLTND

(% 4-3) (& 231, 232),

(%4
o
1

sy
o
1

w
o
1

N
o
1

Dietary exposure (ug/person/day)
S

o
L

1980 1990 2000 2010 2020
Year

4-1 BHEICEITEHH FIVLEREORELEIL (1977~2022 £F)
(5 230)
MLy RICBE L TEbR b E 2 TRET T 5728, Prophet (ver. 1.0)/3y 77— %
MW 24T o 72, AL R LU R, = U7 b L Rod 80% Tl X [,

==

3B [HERPHOFEREL 551 kg & L7c, (Fali264-3 1 31 H RMXEEZAERINE)
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120 @ 7 - 7L 138 - ok 147 : Bk

118E - A - B

SR 1 KO DT,

LEEEEEEIN 0
108 : FsT RIS o

O : MELFROR} e
¥ 2o \ G aany

BP3E - YOk .-:555: .'.'.:.:.:.:.:.:.:.:.:.:.:.
21% Do s

THE . AEEE
21 - MR - F
6 ¢ LT

5EE: © - T 3 O -

47 - IhiE

4-2 I—47y bNRR7y FARICKBREBITE DS H FIVLEREAD
B EFER
( (B8 230) ™o 1ERL)

K42 FK23~28 FEDIZEREICEISH FIVLIEREDNHR

(ug/kg 1A E/H)
MREH | FHOE | EERE SAEAY [k i
WoRk 23 4R 15 4 0.24 0.10 0.24 0.059~0.39
RY 24 R 15 4 0.27 0.12 0.25 0.11~0.57
RK 25 R 15 4 0.25 0.12 0.23 0.11~0.56
FRY 26 HEE 15 4 0.23 0.086 0.21 0.13~0.47
RK 27 HRE 15 4 0.22 0.10 0.19 0.12~0.42
RK 28 15 4 0.20 0.10 0.19 0.071~0.42
BRI 90 4 — — 0.23 0.059~0.57

(ZHE 229, 230)

EREIZEBWTEENGDOD FI U LAERENHRET SN THDHEIZON
TFE43I12F LTz, 2010 FLIEOT — 206 BBREOBENLDO N RI T
LEIEITB L% 13~16 ug/H (CE¥ILHE 55.1kg TR L72%H4A. 0.23~0.29
ng/kg AHE/H) &2 bl
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£4-3 FZHWEICETIRBENODH FIVLERE

i ERE R E
FoTY T i - - BB
(ug/H) (uglkg 1KE/H)
2001~2004 4 | [l defiEHfE 11.82 | (0.21) (=M 231)
HhLfiE 0.23
B (=Ha 229,
2011~2016 4 | 2l (12.7) 2011~2016 40 230)
thfE 0.19~0.25
B SEYIE 0.25%2
2017 4 e fhe S A (13.8) (14 232)
%l 0.018~0.86
2022 4F Ty A SEHIE 16.0 (0.29) (BHE 228)
W-E 16. . 2> Hia
ro R

1 AR pg/ B OEAIT VA E 55.1 kg THR L. pglkg (KHE/H OBA XA E 55.1
kg # L CEEMELT () WITRLT,

K2 HREII= aFABINED 99.2 /X—t L Z A AEDMF A I 7 LERETH - - 4HEH
D-HIE,

(2) BEIZLBIEKESE

AN T ARIZH 1~2pg DI RI T ARG ENTEY ., X NaOEMITLD
EHOXEHDHLOD, ZTOK 10%B MW A I i (B 233, 234), DK
50%ENIZIE NS (BIRT8)LET H L, 1 HIZ 20 RMUET 5 AL,
1~2ug/lHOH RI U LEZRINT 5 EHEESND,

W L T, JRPLOENET S RI v ARENENT 5, AV=—T
NCBIT DHHADOHFZE NS BEIZ X - Tl R w7 AR 3~5 {580
T5HEINTE (B 235-237), ENLBEORERE R ZFK 4-4 |ZRd, M
BEIZOWTIL, AN CIIERREZE oM F 7 K 7 LBEN 0.2~0.3 pg/L T
D DK L, WA TIX 0.8~1.3 ug/L THH, BEICL>Tldhh I
LIREEIL 3~5 MR BT 5, —F, BAETIE, FEHY IR O IEEEESE
M B0 LAREITEIA LD 2~8 5@\ (K 4-4), A EOIEE YLl T
(X, FEHEL A B IEBEE O M S R U ARENWEI LD @iz, BYEIZ X
LA R U LREOHEINEGIIHE TE 20b D0 D ZES T 0.6~
1.3 ug/L TH Y, TSN L IZIZREETH D,

Ml R ARELZHE LR CHRFICBWTRY D R U AREC
WS R AT B A TIRD & A L OB E O IR g oW s BT
., BRI L ARP A R U MREOINIERIT 1.2~1.8 (FREThH - 7o (K 4-
4),

ZOEHT, BYEIZEDMmMP R ORF S KU MRESORBIZILENDR &
0., M H R LNREDOTNIEDREZZITLT o7,
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—J7, Bl NI U AREISET B0
DT, RS OIS 10 pglg

Thol= (14 238),

ANDOFNEH T N2 7 LRI M

RTENEBLESN TS (B 236) ,

VLB, Yok K O3 [ o0 FE17 G tthiei |

PR AT 2 =T D
(2% L CHRIERE T 26 nglg & 2.6 %
—J7. —MROBAARANTIE, BlEFA R U LREONY
EIXFEME S CTH) 55 pnglg, MEF TR 65 nglg L SN TEY |
IFTHYEDF 51T, BRFHRO FI U AT

— %D A A

B D WEORBETAT b O Th

Do M7, WAEOHRHIR TIE, P R ORP T I T LRENS HIZm<

IRBT FEBEEI T

BUEE oMb B U LREITAE

(ZHEmL T

Wb OO JRFH R 7 AEBEITIFE A EERR o7 (F 4-4) (B R 239),

DX, BEHEKDON FI T LITZLE
KD FI T LDERFENRKE VI,
LELBELL D EH N

& DD IS

BWTI

I, B

EBREZEBWTIX, BFHEKOD KNI U

BERSRO A KX U L O 2R G R,

BRI AL E ﬂ?kbivﬂﬂﬁaﬁﬂy*@gw\i WA & FRNENCIBIT H D
NI U LAOEREEEREE R EZMNT 5 ETCHEEEZETHINTH D,
F4-4 BEAMPRURTHD FIOLEBEICRITTZE
meh K9 LEE (ug/L) FREFH RS LERE (ug/e Cr) | HiED
E X (3 s _ BH®
I EE By JeEE LY fELE
ot
0.19 1.34
AT —F % — — A (&P 237)
(0. 08-0. 59) (0.19-4.14)
0.21 1.04 0.23 0. 41
KAy B (B8 240)
(0.20, 0.22) (0.98, 1.10) (0.22, 0.24)2 (0.39, 0.43)2
0.3 1.2 0.31 0.47
XE B (ZH241)
(0.30, 0.33) 1.11, 1.24) (0.28, 0.34) (0.41, 0.52)
0.23 0.79 0.16 0.26
XE B (BP0 242)
(0.23, 0.24) (0.75, 0.84) (0.15, 0.17)2 (0.24. 0.28)2
0.53 1.88 0.36 0.42
=a]ES B (P 243)
(0.49, 0.58) (1.64, 2.16) (0.33, 0.38) (0.38, 0.46)
AR (GE5ZiniE)
EFE*2 0.6 (2.04) 1.9 (1.82) 0.8 (1.55) 1.1 (1.60) C
(Z1H 234)
FNES 0.9 (1.88) 1.7 (1.97) 1.2 (1.65) 1.4 (1.46) C
FEE 1.5 (1.9) 2.2 (1.6) 1.1 (2.8) 1.7 (2.5) C (=P8 239)
BA (G5iihis)
AR 2.2 (2.4) 2.8 (1.8) 2.7 (1.9) 2.8 (1.7) C (=P8 239)
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#FHEE GE2RM) THIALET—4
a: RPA RI T LR pg/L
MIAFRE (BED O NIEERE); BAMEE (BED () NIiX 95%CD;  C, %
Bl (B O ISR )
2 N ON3 T BAERR T2 T 35~49 k. %3 T 50~59 ik,
Z DO < FEERBIREA L O n BT BIRE 10 [248#

(3) BE - BELUANMLDIELE
BRFLANADPLOIILTE (L, ~"UAX R NE) [ IRFENLOIISERL
g5 L AL 5 5 bW RnEE X b GIEE 11, & 12, £ 13),
R ARE - BRUENSON RI U AEISEDH B, s, i, mk,
THHEOK TR THWON I EMHSRE - R EICHEKRT A FI T AR
FNHLOH FIVAIKBRICUEINTVDHEEZX LN, Tk 26 FEI
ENTHBEL TWAEMHART L AR 250 RICIT > 2 aH 480 EReil
BORER, I RI T 230TNOREND BIRH LR o7z, BH5N TV DHIE
W3, BRENLOD FI v AESTE LB LT, AMHRE - Favdl
Hr2n L RIvAEIKEITNIEVWEB N,

(4) BBEAEMSDIECEDFT SR

Ma & (2020) 1% 2017 4, =2 FLGHEOSMEOF NG MHEREREE &
YU S K27 ABEREWD (maFABINED 99.2 X—& o A JUfH
INA Y RY T N—7) 4w 37 4 % =R RIR 0 O3, ERIE<ERKE (B
FNTAL AN HEEOPENER) DHOH I U LIS BEREHETE L,
BIERIN D OHEEN RI U LI BEEE R 457 T, BRI VLIS BEED
AR 0.019~0.86 pgkg (AHE/H TH Y, FEAROFERIL, BF 99.4%,
N AL AR 0.47T%, R 0.087%. EWNZEXN 0.063% Th - 7= (B
232),

F4-5 BEAEHNLDMEN FIVLILCEE *

Y fE = PR 2
TR - HEFR (%) W (uglkg (KE/A)
(ug/kg KE/H)
BE (2.5+1.6) X101 99.4 1.8 X102~8.6X 101
INT AKAR (6.41+0.23) X104 0.47 1.67X105~1.4X102
+-4 (1.3+73.4) X104 0.087 4.13X105~4.3 X104
ENZER (8.1£6.47)%x 105 0.053 3.17X105~4.2 X104
B (2.5+1.6) X101 1.9X102~8.6 X101
&t 100
0.25+0.16 0.019~0.86
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(M 234)

4. mh-RPpHDKRFIVLEELEICEE

(1) mph FIHLEE

BNEICB T DM D K o AREE, 2010 FLIRTE, E& TR 1 (rKRIE
11.23) pg/L (B 66), 15ROt CEXFE 56~59 %) TK 3~4 (f
KA 31.2) pg/L, FE{G YD 2ot (-4 4F s 54~61 77%) THI 2 (e KfE 6.90)
ug/ Tho7- (B 103, 125),

2010 FLIFEOIMNENCRBT 2 M0 R I 7 AREX, 2010 FLIET & L
THAEIAZ R LTS (3K 4-6),

2010 LD T — 2 b, TBEIZBT H1MHFH FI U AREFF RET
0.6~0.8 ng/L., FHEH T 0.7~1.0ug/L & &z Hiiz,

Flo WNOFERE 2=~ N FF=H ) U TETHEIN TS S
RIUARELHET S L, BPAEZER T U7 REEITKES LD b i iRE
D VMEAICH S (AR 18-1, 18-2),

&4-6 BHLEIZEITS 2010 FLEOMPH K VLRE

A AR PIE M s RI v LRE (ug/L) 2
HgLfiE 0.693
T 2 F )L | 2011- | 4E4 95,010 4 I 0.79+0.40% (55 210)
AT 2014 CEEI4F 81.17 17%) 25~T75 /N—t L Z A JUfEF
0.525~0.946*
AR 89 4 HiJefiE 0.80
BRiEE 2022 (E 43 4 Pt 46 4) | *FH)fE 0.94+0.57 (&M 244)

CEYIF S 44.7 7#%) i 0.17 -2.7

KIFCEIZIT nglg OHAL TREHE STV DA, (B 245) 1250 # ST =484k 1.0506 TH
UCpg/LIZHE LT

(2) RBPARSIHLEE

TNENCB T D RP D K27 AEET, 2010 FELIATIE, HYEO B (OF
PR 64 %) TKI 3 (B KME 49.6) pglg Cr (B 118), 4Lt (CFH4Fip 56~
59 %) THI4~6 (K KMHE 57.6) pg/g Cr (BHR 108, 125), FEi5YHhlsk o ok
CEYFH 54~615%) T 2~3 (lkKXME 16.7) pglg Cr Th-o7- (B 108,
125, 156),

BREEEIZ L 5T 2010 FLAFIZHE SN TWDIRP A I T AR, 2010
FLRTO—MERDIRF A FI U LRE & g LTI 2R LTV g (£
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4-7) (B 244),

2010 FELBEOT — X InD, B’NENZBT DRF S K U ARE T RMET
0.43~0.55 pgl/g Cr. FE¥IE T 0.57~0.81 pg/g Cr L E 2 L=,

Fm WBANCEBIT A, ERE a—< N A F =X VT ECHE XL T
LRI RITAREEET D&, TBEICHBTDRP D FI T A REITE
I B D08, KES L L TREEWEZ R L TS (BIIRE 22-
1. 22-2),

£R4-7 THIOEE~SHMAEEDORTH FIHLEE (ug/gCr)

BRIRFH XA W | ARV | TR il

90 4
2019 4 3 H (BME434 .t 474) | 0.62 0.45 0.52 | N.D.~24
PR 48.1 1%

80 4
2021 4 1~2 A (BM: 274 & 534) | 0.60 0.46 0.48 | 0.066~1.9
SER AR 89.7 7%

121 4
2021 £ 12 H (B 594 it 624) | 0.57 0.45 0.43 | 0.042~2.1
SEH A 43.2 7%

89 4
20224 10~11 8 | (B 434 it 464) | 0.81 0.69 0.55 | 0.093~3.4
SER A 44.7 7%

N.D. : B FERIEARN CEAMERS X O REZFE T 281X, NDIUZo & L=, )
(=M 246)

(3) M -FREDFEIHLBEICEDV-BENLODH FIHLEREDHTE

Tkeda & (2015) (X, BEERED 2V EARANLZHEOIMH R OIRFH R I 7 L)
JEIZHEASWTRENLON FI U LAEBRELZHEET 2 BRI OMRFT 21T -
7= (3% 4-8, X 4-3), 1991~1997 D HA 30 Ml 20 £ >& x4 L L,
M FIULARE, R FI T LMREZNENORMEEMEE ZOXGHE
DREREDOT — 2 %7 1y b LTHREREZRDTZ, 2003~2011 FO—fFED
HARNBAZEDEE I 7 KX o AR 1.28 pg/L ZH\W5 & RRHOR
HINDLOYY I R I U AERET 16.5 (95%CI : 11.4~21.7) png/H L HEE &
7oo FTz. 2000~2001 FO—MD HARANRN DL RP T R I 0 AR
1.26 ug /g Cr WS L BFHNLGOYE A FI v AEBIET 11.5 (95%CT :
5.8~17.3) pg/H LHEE STz (B 246),
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F4-8 IMH-RPDFIVLREZRAVWTEENDA FIIVLERES

#ET LHEIFR
X Y Type =

M RITA|BENLDOH KT | 95% UL Y =+10.18 + 7.19X + 1.772X2
R LEIE [El = Y= —1.13 + 14.36X

(ug/L) (ng/H) 95% LL Y= —12.43 +21.54X — 1.772X2
R RITA | BENLOH KI T | 95% UL Y =+12.84 + 3.33X + 0.169X2
35 LR EIf T Y = +5.35 + 4.90X

(ng/g Cr) (ug/H) 95% LL Y= —2.13+6.48X — 0.169X2

UL : 95%upper limit, LL : 95%lower limit

(=M 248)

(a) &

Cd-D (pg/day)
5

1.0 1.5 2.0 25
Cd-B (ug/l)

30 35 40 45

—_—
(=3

—
oo
=]

Cd-D (ug/day)

3 4 5 6 7

8 9 10 11 12

Cd-U cr (UQ’Q Cr)

& 4-3 m# (Cd-B) RURH (Cd-U) A FIVALREE
BEMNDH FIVLERE (Cd-D) DK (B 248)
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—Ji. =2y bRy FFRUZES K 41 22 51%, 2000 A3 O E
&1L 20~30 pg/ H EFiA S, BEREOHEEE LT, Tkeda & (2015) @
AT E R ORMNRH 2 L EZ DD 0, AT, ZoX&EHn
72 2010 FELARED ML « JRAFFEEE NS OBRERETIIITH R0 -T2,

V. EFREEEE O
1. WHO : 8REKKEAA FS4 U FE 4R

WHO % 2017 FIZAR LT EBIAKKE T A FZ 4 (with the first
addendum to the fourth edition published in 2016) 2\ T, &7 RI 7 ADH
A K74 % 0.003 mg/LL & L7z, JECFA 7% 2011 424 KX 7 A0 PTWI
Z el U Em A A 8RR (PTMI) & LT 25 ngkg K&/ 28 E L7205,
WHO (% 1993 FFICAR LT A RTA MENHETERT . 0.003 mg/L ZHERr
LTWn5% (B 247),

2. JECFA

JECFA (1972) 1%, £EHOH FI 7 20X @KW G , BRED RI 7L
IREED 200 mglkg AR 5 & BB EN B Z D2 AlRetENH 0 . BlEF I K
U LR 2B (R = —F 2 30 mg/kg E R, K[E 25~50 mg/kg I EH A,
HA 50~100 mg/kg {fEEHE) LV H#NMIELXZ TIEARWEHB LT, 20
W2 FEC, 1 HYS720 08 RI T LOWINERE 5%E L, 1 HY7-0 OERNE
i ® 0.0056% 23 HEH SN D EMRE LTSS, 1 BE7Z0D O RI U LD
BHREN 1 pgkg RE/HZE 2200, BRED R U ARER 50 mgkg
B2 D AREMII D A2 E b PTWI & LT 400~500 pg/ A ZH#RZE LT-
(B 248) , =D, 1989 4F, PTWI & LT 7ug/kg KEARICHEN 2T LT-
(2P 249) , FFlZ, 2001 4R12iE, $EKED PTWI Tl, A U RA7 T —T D%
FEREFEE DI ARIN 17% & 72 H7-0, PTWI % 0.5 pglkg K&/ HIZ Fif 5 ~&
ED Jarup H (1998) (B 141D ERICHOW TR Sz, L L7aenRns,
Jarup 5 (1998) DU A7 DO RIFIINEHTH L & LT, #EkD PTWI (7 pg/kg
IREE/E) ZHERF L7 (B 250),

2011 4, F7-REFRER AN ZEME SN2 Enb, RP D RI T LR
JEERY B2-MG R & OHE-ISBERZ T 5725, EFSA (2009) & [A]
U 35 OEFFHELZHNCTAZ T YV AZEN L=, 50 Ml EoHEMICE
FAHRFBL2MG & R U LREND, biexponential E7 /L& HW T, JRH
B 2-MG JREN 2PN T DIRP I K 7 LR 5.24 pglg Cr (5~95 /3—+%&
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YEAIE 4.94~5.57) ZRM LTz, RFD FITVARELBEFENLON I
U LEREOBRICIHEEER ¥ = —F o N DU v a s X— A NET IV
WAL, RPH I v LM 524 ug/g Cr (5~95 /S—F % A JUAH : 4.94~
5.57 nug/g Cr) (ZxtSd 20 R U LEEE 1.2 ng/kg AHE/A (5~95 /"—&
XA VAE  0.8~1.8 ngkg KE/H) (36 ugkg (AHE/H (5~95 /X\—k X A )L
il : 24~54 pglkg KE/A)) ZHHE UL, ORI T LAOEFHREWD, i
REREEFDR<EDL 1 DAZB2 WM CHMT 208 @Y & L, (kD
PTWI %Y FiFf PTMI & LT 25 pnglkg K8/ A 7% & LT, @% (A=A L7
U7, TV, FE, BINGEE. BAR, Lo v #gE CKE) BT AREND
DOH RITAIKBEEIT, XXV T U R EE2EGDE T@iiﬁ“ ZBW\WT PTMI
UTFTholzt LTS (B 251, 252),

3. IARC
IARC 1% 2012 5, BHEMEORKGE L BIZ L DMA ALY 27 @& 358
BOMFRREIZKSNT, DRITAEAEOCT RI U LEEW%E Group 1
(carcinogenic to humans) (208 L. 7 RI VARSI RI U AMMEEMDOE K
(KT DD AMEDOFTHUI 0 THY Az S L, 7B A KD
RISEIRDS A & DB b TS & LTWDEA, B FORINESEIZ XL D%
AMEDFEIUTHRE S TnZeny (B 211),

4. EFSA
EFSA (2009) 1%, 7— RF = —ICBIT HELEWEIZET 2R/ %L
(CONTAM /X3 v) ZFELTCY RAZFHMMZITV, B HDO0 RI U LD

TWI % 2.5 pg/kg K&/ & Lz, CONTAM /SR T o720 R 7 FHH O 2

Z UL TISRT,

JNEE 20 E AR SF O K 7 AT % 2003~2007 FO T — & )
14 T2 AT Lz, 7RI vLABRERSVAENL, BE, ANE, Faal—
NETH o1z, KBy OB TIEIHT Lm@ﬁ:@—ﬂs (6% Aw) D FH7H ML

(Maximum level) 36% E[R|> T\, REw Y (U7 v 27, 0.10 mg/kg
mERE), HA (0.20 mg/kg EE), M (0.10~0.3 mg/kg MEHE) . FLifF 4R
ZHMH (1.0mgkg iwES), BHEHE (1.0mgkgBEE, HLWEEZRS) T
1%, K 20% DD ML 28 2 7=,

EFSANREET DT — X ZHOTEENLON I 7 MEL BEEEZFHE L7,

36 L ~UL (Maximum level) 1%. No.1881/2006 ODRKMNZEESOELFTOH RI 7 A
DOHMEIEUETH V| 2004 FITEfE S NT-BFND OIX L BN E B S 0= M E
FRARIIBIIABERENMEETRESNZHDOTH S,
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ROV TUoRTFELREBED I N—TOEREOHEEICIL, FEOEME
BEHEN AW DT, BN EIC iéﬁz%b%@ﬁﬁ X< #EEIL 2.3 nglkg
RENE (P : 1.9~8.0 pg/kg (REHE) . @l < BT 3.0 pgrkg REAHE (3
:2.56~3.9 ug/kg ﬂkéﬁﬁ) EHEEST LT, f\“i/“& U7 T, 8. a1
THOMBEENZ WD, 1T TBEIT 5.4 ng/kg (KEMHA L EH L0 £, /A
&wﬁé%/:%a%m ﬁ«ék@%ﬁ% X< BEEITENEN 4.6 LT 4.3
ngkg REM L 72 o7z, BT RFLFKOIZKHERTHY . "TAKX ALY
FEHIT L TEFEERIFSBEFR ThH o7,

I RITV LI BICE28EFERLEBOENBR LB TH D & OO T, K
B R0 LAREEIRY B2-MG BE & OHE-IUNEERE A X T AT L

DEME L. IR B2-MG BEDH v b A7l E LT 300ug/g Cr ZEH L7z, 50
LA EOBEME OEENICBIT 2RI FI U LARELRT B2-MG BELD
-SRI HIL BT Vv 2EHA L7z (M5-1), =706, BB 2-MG
o LR, $72bbhy b AT7HEU B/ 2850 5%EEIN3 % BMDLs & LT
R R0 LB 4pg/lg Cr 238 H Lz, ZHUCIRF D K0 LEEOEAZE
ZEE LT CSAF £2%¢38 3.9 Z@M L. 1.0 ug/gCr ZEH L7z, Z OfEITmkE
FLBENTMEEEOT —FZRFEAA A~ —D— 2 HWN T2 < OO ERB D
WFIERE R B bR FF S LTz,

FEMYIE R 7 = —F 2 Nt (B8~T0 %) IZBITH KRBT —F &y MU
AUN—=RAVNETAEZBEHAL, BRENPLON RI T LXSBEEELIRF D F
SULNBREOBREHT L2, 95%D NN 50 E TORY T I U AREA 1.0
nglg Cr L FICHERFT5720121F, BENLON RI T AOFY 1 BEREN
0.36 pg/kg A (2.52 pnglkg RHEAEICHY) ZBX0WE I LT s
e EHERE L, CONTAM /% /UiE A KX 7 AD TWI % 2.5 png/kg (RE/HIZER
E LT,

Elel(Dﬁ}zJ\(Dﬁ’m R oA EREIL TWI (2.5 pglkg (RE) 12Ul 3 %

N BHDIWEOTNCEBIE L T\, XX YT 8, B EREE
;’%%ﬁ?@ﬁz?ﬁ%@fﬁﬁw TN—T7TlE, K 2 5 L/Cb\%)_f EVEDR D > T2,
CONTAM /<3 /UE, BINZ BT 52 BFENL DN R I U A X< B&IC L 5B e~
DEEZED Y X7 13D TIRWR, BUROD FI v A XK ERE %Tﬁ%iﬁﬁﬁ "
K3 & Th D Eibm L,

37 TR 7‘6 ESERIZ, RUZVT oD 95 R—t U A A NMIBITLEDE
J’7|<75>E0) FLKBERICEEHAICB T 2 Z0MOBMOFEEISBELEZAF LD T
H5b,

38 CSAF (Chemical-specific adjustmnent factor) %% : #&5 SN 72 TOMFIEMICE
AR NI U APREEOME AN MEENZ S MR ET, WHO I2 Xk - THERR S 1
TV (B 254),
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RE, R AMEIZOWTIE, BEET< &, SREGEMIBEROIT B, —MiK
EHDOIX S BIZ Lo T, FEABE LR OB DR A Y X7 OINE R~
THHEICANTNDN, EENRY X7 FHMNEZIT O DI+ RT—4 T
[Tt Lz (BH79),

10

10°

10'¢

10

107

FRep B2-MG;BE (ug/gCr)

10

Pl | L L M | " L L " PR ST
10° 10' 10°

RepAh RS HLEE
% (BRT79 XvilH
X 5-1 Hil T/l

5. KERERET (USEPA)

USEPA (1985) X, FIGRERREZSIEEZ &0, kbE e OB
Bl R U LAEES 200 pg/lg & LTWD, ZOEEITZ, 7 FIULADOKNEA
MED 0.01%B3FEHPEHSND EEEL, & NOBRBENRRITIEISEEEZ D
HI-0OFMEREET VICE DV EXHENTZ, £, B LDOH K I v LAWY
FHR 2.5%., HEHKNGN 5% ThDH ERET H L, BEMROIZEICBT
%57 K0 NOAEL %, % 7T 0.01 mg/kg A/ H . #EK T 0.005 mg/kg
IKEE/H ., FHESEMREZ 10 &£ LT, % RfD % 0.001 mg/kg IKE/H, #EK
@ RfD % 0.0005 mg/kg R&E/H EHE L7z & LT3,

USEPA (1987) 1X. # FI v A% Bl (B hOREDAVEOFREMNH D) I
FELTWD, v v T ZAORA, R FIEFIZ K DI AT DN TR,
TGN DS, Ty N~ T RAEHNWE T OOWZETIEL, I R U LM (B
Feth, WiERYE. H(b¥) OBROFEG TRNAMEZ RS 72 o7z (B 254),
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6. XESHUHYERRESHERE (ATSDR)

ATSDR % 2012 4, 7 R U LO@MEFH T 7 7 A W90 AFK LTz, JRF
7RI ARE LKy T EEAKREOHAE- KSR 7 # (1990~2006
FRFE) ODAZT TV VAZTV, R FEERROER Y X7 10%& 725K
i R v AMEE (UCD%) % 1.34 ug/g Cr. UCDLAly % 0.5 pgl/g Cr & HHH
L7z, ZOfEIZ Kjellstrom and Nordberg (1978) @ PBPK“2E7 /L& H L,
55 MFDEFENLOH K I 7 AEBEED UCDio XU UCDLyy #ZnE Bt
T 2.24 L OV0.70 pg/kg RE/H, M 0.97 X 100.33 pglkg RE/H ERH L
7o 2D UCDL1o 0.33 pglkg RE/BICARMEEMSRE (ERZE3) Z@HAL, 1
L E OB X< EOR/NY A7 L~ (MRL43) % 0.1 pg/kg {A&E/H &
LTW5 (B8 255),

7. h+5&R#EE (Health Canada)

Health Canada (% 2019 4, fKEWKKEHT A RTA DT 7 =H )L Ko X
Y NERATRL BBIOKFON R U LAORKITFNIREL 1986 FFNHHEFH LTV
%o BN A critical effect & L, JECFA (2011) OFHlEN S K I 7 LD H
ZRMTLH0ICHb oL bV TH L L L7z, JECFA (2011) OFEfR CTEH
S iz PTMI 25 pglkg (AEH/AICAHHY 3% TDI 0.8 pg/kg AHE/HIZ, K 70
kg, BREIKDEFEHR 20%, 1 HORADOEKE 1.5L 2EMH L, KT RIEE %
0.007 mg/L & L7z, L)L, D FHXOFEXILTIII TIZE=X ) T %4T-
TWBHZEMnD, RKHFRBEE% 0.006 mg/L L% E L7z (B 256),

8. JZVARRREHEGHLELTLET (ANSES)

ANSES (% 2017 45, EFSA (2009) OFM=AE R E% 9 1 T, EFSA (2009)
L JECFA (2011) 245 L7cOBIZAR I N SCHR (2011~2017 FAFK) O
30 MIZHOVWT L Ea2—LEET, MEELZARL TS, BHEFHSRE

(VIR%) U —x% 7 JN—7%, EFERE I FME) 5, 2011 F£FE T
ZREICHN LN TWIZFEA~DOREINRDY , B~OEER DT NI VLD
VTR #EED 7= 8 @ critical effect (2725 & Lz, V—F L 7 7N — I, AU =
—F D 56~69 #fa@;zé 2,688 4 & x5 & w:w%%% (Engstrém et al. 2011,
2012) (B 162,163) IZBWTH I U AFSBELBEEDIKT (BHL XD

39 FHEMEITHONT, EORERTOEME L EFEA~DOFEZEERZHRITERT2H 0,
40 UCD : urinary cadmium dose

41 UCDL : urinary cadmium dose lower confidence limit

42 PBPK : Physiologically based pharmacokinetic

43 MRL : minimal risk level

44 VTR : Valeurs toxicologiques de référence
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FEXITEHT OV A7 EMZ S T AR S D) ITEEN AL Z &
b, ZIHOWE% key study & L. [FIFERIZ 69 kL LD BHEZE 3G & LI-iH9E
(Wallin et al. 2016) (B[ 164) IZBWTHEERA LN E LTS, JRT
BRI UL 0.50 pglg Cr % critical dose & L. Kjellstrom and Nordberg
1978 ® PBPK €7 V& HW\W T, #» FIvA® VIR % 0.35 nug /kg {K&E/H
(DHT4 2.45 pglkg/ilH) L LTW5 (BH257),

Critical effect Critical dose VTR
Risk of osteoporosis or bone _Urlnary cadml‘urn VTR = 0.35 g Cd/kg
fractures = 0.5 pg/g creatinine bw/da
Engstrém et al. (2011 and 2012) PBPK modeling Y

9. BAEZ/GLEZS
HASPE MR (2022) 1. 4 KX U LIRS D FFR IR 46 ) OV 27
RET2EELTWD (£ 51, 52) (B 83),

£51 HRIHLOHRREE
s RERIBE | s | masabe | BIEESE | mmmtr | RE
[CASNol | ppm | mgimo | B | % | s | g | | g
BRI T LKD)
BRI MbEw — 0.05 1* 1 1976
[7440-43-9]

*FEB LN DR E L IRE & L TIFRIRED RSN TV D,

45 DHT : Dose hebdomadaire tolérable

6 TR LI, 7EE Y 1 B 8 IR, M 40 RRRRE . RIRAYIZIR L < 2ol s
THEWE X BESNLHGEIT. YA TDEOFEI FREN ZOBEL T TH
AUR, 1T AT RTOFBEITHE EOBENEENL LN E B SN DIRETH
el

T EWERERAE L X, AT =2 ) T ERZE ORISR EOFBEN THNIE, 1ZE A
ETRTOFHEE IMEE EOBNEENL NN EH SNDRETH D,

8 HRREEEMAETAIL. IARC BNREEXEL TWAOEHA S TRET L., XM E RO
HYE - BRZSGE LERPAMESEREED TND, H 1RSI NLDEFE b
WXL CHRBAMENR DD L CE 2WE - HRNTHD, ZORIIHBHINLOIWE - &
KL, JEFHFIE S DO+53 725 L3 5 5

19 HARBEREMAETRIL, EHEMEICET 2EFRIMIEEDO v MBI DFEHLE U8 F5R
MOGFOLATREIC S & D& FMBEEME O EIT> T D, AOFIE, b Mk
T B EMEFEMEDOFHLOfMENS LIIZL DD THY | FMEEOR I 23T H O TiEA
WELTWD, B 1HETE MO L TAEMEEZ R T 2RO TWAWE L LT
Do
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x52 ARIIVLOEYFHIHRE

B E x5 EW) e
e - ) B B s ]
8 e WE HEAH - i
BRI LK I IR7; RIT A 5 ng/L FeEdd 2021
BRIV AMEED JR B RIT A 5 ugl/g * Cr FEERT 2021

VI. BMmEREZETE

HEAEICBWNTIE, SRUEBERIEE 350 NI U A TGRS E % < 7
EL. A A A I ATROFEZRBIC, REERETHRANOOD FI T LE
BOFEBICET EFHENEZ S ERINTE 2, FETEFPEIZENTY
AR L EEGYIC LD EEORFERENRE SN TWD, —J, bR E Fl
ETHWANTIE, ka7 a kR — MHEZIEH L CUKEEOD FI U AEBRIC X
HIEFEE B LRI T RN ED SN TWD, HAEICBWNTH, =aF Lk
DT —FNERE S, REEOS KU AN KRR RTTHELZHD
FEELTUEHINBO TV,

AEIOH K7 AT X DR MEFEZEFAMICE L Tid, BN O SEIR A x5
W2, A ETELNTWA I RITLIEKEICE LRI b~DfdEE) 27
B9 B A R A OIS RRET U, MBS U CEMW SEBR O F L A2 N 2 T, #F
& 1T > 72,

1. BEMOHE

(1) BE~ADEE

TS BED D VT BRBRECORL BE»EBDT, BNICRVIAENTA
RITAMZED, BHEEEL L CTEREREEENELDZ MmO TS, 2
OBHEREREE L, AL RANE O FINSRE DR I X DI FEE RS
TR CTHY . —BEIEFNZ A B D RERIKABEO T iL, I RHE e R
EILLD IR DEBZ LTS, < OFEFRENS, BOEICET
H7 RITAZLDEELEL, A XA A FARCHALNDLEIREERLD
(ML R ERERE R E) D, MICERRP 7 B b —RATE Lo X FE S
7 RPIRS T E&E AP OB E IO A% ET- HERE T 5 H D E T,
BRI VLT BEELITEHRITSCTEAIVEBEET LS00, IR
SULCEDEENE S FBIZ L DEEE~OEEIIHA LT D,

(2) BADEE
AHFAALHFATFROLIREBEEDOHN KI U LAFEHIZBW T, IR ME OF
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WS RERE FEIC K > TIRFA~D Y HERDZEBMERICH L, Vo REZ (IKY >~
MIE) (X 0 EREAEESND, £/, BREEA 4 DORF~DEIIZL D
REPET ¥ R—=3 R T DBEDO T2 DI E NS D L7 LD A TriE

L. BOBKPEITT D, 20X, BRI VLTI LDE~DORE KA
B AAZAWTHOLNDBEEAGEIL, AR E R E e 3 2 B S 5
HIZESbDTH D,

fth )i, SO H K v AFETEYL I T OEERAE-SCE EBROFE RN D B
BEREFREFE AN S TN FI U LADNE~EZENICHE L T ERD ., BHL XD
JEREIT OB AL D Z ENRBIN TS, 2017 F12 ANSES (£, # R
I U LD EAT O B, critical effect & L THEBE DK T & FroincgR
L. JRFD FI T LRE 0.5 pglg Cr 2" BHEE O FoF TR RO M E
Z % criticaldose & L7-, ZO#EHIL. AT = —F o CEM SN IEFHAEIC
BT, JRE S RI T LRE 0.5 ng/lg Cr L ETEITRAERNEIM L= & D%
RIZESNWTWVWD, BBREICBWNT, 20X Il Lo s K7 AFL
B DNE OB IR AERIC KT T BRI HERE X W), AT = —
FUDT—H EDOEBEOREIITE /0, 2010 4 LUFT O F A E D FE {5 Yu sk
TORF T FI T LRET 2.0 pglg Cr gitk ThH o723, O YEFOFEERER]
KR E AL E TR ERITRMNFEEOF TAT = —F Uk bm <. BAEIT
RN Tl BIRW L~V D E E R~V THh - 72 (K 3-3), FlnaiiE ko KB E
AR E 3T OB R A FE BRI Lo EIZ B8V Th, AT =2 —7 o X s [E
DEIREROFNMEN-T- (K 3-4),

PLED L2z, B L X DESHITRAERII, 7 I v AFIELET TR
[Eo i & & DRSS SO BRI BER OB LT 5, BEEITHEHE
RMEEFANC L VFERN R | o, TOEOEEEOENSHH L X 9 JE
DIFIEL 70D L AaTICEBERITT, LER-> T, BABEIICBW T FIY
DL BNEIC T TBEEZ TN 5 72 0I121E, WSO T —Z N EAMET LD
Tlx7e <. HBDPETOMEERICESHTEMET 2 46ERH D, Ll B
[E OB IR 2 G TeFEREZRRIT, 7RI U AES B LAV EFIRAES
BRE L OBBRERZEERE TR, Uz s, BBEICBIT DD
N7 LOFHHIZIBN T, BERESCEFITRERLMONRIEE (= FRA
Y R) ETHZEFHESTRREETHD LB X,

(3) MRFRNDEE

R SR~ DB et LI T R TR AR Bl L 2R TH o727
D, BROEBROMERERR~DOZBELEFMT 5 Z LI TE o7,
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(4) DIER~NDEE

A RIVLAOEMAERHFEOIT #E L OMERPLEL OBKRITEE TSR
WHEOO, BEDOTREMESC— BT+ TR, BEFRENG T FI T A LD
MEREEE OREBREAFHMET 2 Z L IXTE R o7,

(5) AR ~DEE
b MBI oS ITD < FHMICHWD Z BT TE o T,

(6) HRER~NDZE
E MIBITDMIEREITDOTNTHY . FHEICHWDS Z &IxTE o7z,

(7) 5. FELDEFR - RE~NDEE

HFE, +EHDAEF « lE~DEEBIZOWTIL, FEOENE O aF L
BRI O FRAET, I FI T AESBCLDEENRBI N TWDEDR, #&
RZ 78 EOZHER T ORBENRAR+ o ThHLHAREER DD, /-, I RI UL
CELOBIEDPBED LN b A SN D Z &b, fERIF—EHL T
WIRho T,

(8) EMNAM

IARC (2012) Tix, # RI U AKROH FI v AMEEMIL, BEEORSE
E<EICE DB A Y AT BEWE T HEHOMIEHEIESNTIV—T 1
(B MR LTRBAMERH D) IZHFEINTNDNA, B FORMIXSEICEK
53D AMEDREHL I STV,

—J7. EFSA (2009) OFHiiTIE, BEX< 8, G YL R o3 <
a5, —WEMDOIZFEICL DM, FENE, BIELOILEOENAY X7 O
IMZDONTIHRENTWD, ZNHOHEZR. T NI T LUSNOZHKEKF DR
ENBETET, W2 E SUSBRIA R EN T RN L n | BRI O
et oY e B A S Il s =T AN

F72. 2010 FFLUBEORBFENSLOH FI 7 A BREERBNA U A7 L O HE
PEFHE LTZHEICBNTH, BRAV AT LO—EMHOH DRI EINT
1,\7‘0@1,\0

LMo, BEERON FI v X FETIE, BOBAU A7 HINZE 7T 3E
IR+ ThD EEZT,

L EORFHER G, SEIOFHMIICIE N TIL, 7 FI U LI EIC X DR
DT FIRA v b & L TEBOEMRMEKEREZ VWD Z & & Lk,
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2. AE-RISEFROE
BRI Y AOBMA~OEBCIT BIEES . BB 200y b
T, < FAREE, ARIT S AR T L RIS 72 o T LB RS
JHEIC DO TRE R R 21T 5 BN D 5.

(1) HEEE

ERNADT R AOERAZ T - IR COEFFHEICBNT, H RITA
X< BT L DIEIRAEBERE~OREREE L LT, RPICHEt SN2 EAE.
LTI R AR rY RO, Faxv7rl ) RBP, 52-MG,
a1-MG KON NAG OEENMEHINLTWS, b5 5, B2-MG (ZFHK
IWREEC Ko TRPHEIRENEM L, 7 FI U X< T L THm> &K
FINCRIET D22 &b, B TREAEOH T E bR HWLR TN S,
PR NAG 1%, BlROEALIRAE LRI b ORiiERE TH 570, B2-MG
ERPPEIE N R D . 2-MG L0 B ERT AR S D, —H,
B ZMe T D1 E EEREENEALTZSGES . R NAG REIZK 2528, B2-
MG IIBE I LR T 5, TNE TITEEINTZE OEFRET — % L DK
WCHARARZEND, RPB2-MGEEIIES bR TWn5,

IR R OGN CHEELRIC LY B R0 X< BB L 72 1% (UL
PRANE B BERE OB N Th -, RIGRTIXRF B 2-MG R Tk
EAIZ 1,000 pg/g Cr L ETH - 7 BiE (16 4) @ 10 FF£ORT B 2-MG i
FEIX 2 5 < BEH- LTz (B 105,109), AR TH RIS, TS ERTIC
PR B 2-MG 2 1,000 pgl/g Cr LA L2~ 7=408a3E (3240) @ 5 FEHOEITHA
HNTHM L Tz (BR105,109), —JF7. WTHOHUETH | FIRIFGHAEREC
PR B 2-MG J2FE 1,000 pg/g Cr Kl O#ERE (FIRIR 30 4, AR 42 £4)
TiX, THEEKBEZORY B2-MG REICBEERE(LITA N o7 (R
105), [AIfE IR OBEBFHAIZIBV T, JRF B 2-MG RE S FIRFRARE 1,000 pgl/g
Cr LLETH - T2 #lkE D 9~17 4D SMR 2% 100 LV AREIZEF LTz
(M 106, 110),

FH VR OFE LT ik © 2 RN IR E B RE R T L2l ST T4 28
DRH B 2-MG HEEE) 1,000 pg/g Cr Z#E 2 T = (B 89),

ZNHOEENG, R B2-MG 2 1,000 pgl/g Cr % AR alfi g 72 A7 bR
ERRBEENE LSy P T7EE L, EFHEICBWNT, I RITATE
EAAL R E HERERE E & O HE- OS2 MG 5 2 RN EU Th D LB X
7=,
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(2) < EER

EWSDOT F I T LG A 2T T IR T OB AW T, X< @RIEE L
LT, REPH FIULRE, It FI v LRE, KORFFHENOHEE LT
BRI LAEREENHNGR TN D,

® RFHFIVLEEOHHEMESR

INET, ZLOWRICBNT, JRES R U7 AREMI EREEE LTH
WHNTE T, MIEFOH FI T AE, BREREIZIBWT CA-MT & LTAiE
S ITARME CHWINEN DS Z LIk > TEREICEBIN D, MEiE
STEHREFR N FITVAREIXER L, 50 @RI —2I1C#EL, Z20%, M
WlZ X 2 BIBOZERE O 72 1T 60 s LA ITENN T 2 (X 3-1) (B 56, 112),
EHURIRE X < 8 CIE, N RMAEBERERE HE N E U TV WER D | R R 3
ULREX, BRERI NIV LAREEZRMRT S (67, Lo, K
U L K DI RHIE SRR EN A U D & FURHF O CA-MT 2300 RAE T
RN SN DEAENBD L, JRE~ CA-MT & L CHeit S 2 EIE R3804
D, ThbH, EMRMEHEREL AT L2EICBITLRFTI FI U LRE
X, IX<SBEOIE L WO T TR, BEORIEL b2 5, £, HALRFHY
D DRF~D 7 LT F = B A RICKET 5720, Bkt X
N %<, BRFITEFE LV VR BRAENDBH D, LR T, JRED R
UARED I VT F = UMM 2 T 5500, HECE A B R D M
WD,

R RI T AREZIEIBEEEL L UFEREZEHT 2546, Hin
ETNERNT, JRPD FITARENS S FI v AEBIESZ TR 503
MWD, LU, # FIUAEBIREESIRFPD FIULARELOMRITEHTH
D, BEEEORESCEREENAE L HOWIM, MOERIC L0 AT T,
FTEEANEFIZLSTAAFTT AT Y T 4 RRFHE=RIT R 25, L
MoT, Vray = XA hETIVEOMGET VEZHWWTRP D RI Y
LDRENLH RI U LABIREZBELHET LI LIIRETH D,

(V. 4. (3)] THh~_/7=X 912, Tkeda & (2015) 1TFERNEDRF A K
UARELEEENOON FI Y AEBREICET 2 MEEICESWTHEE O
JH A ER L. 2000~2001 FEDFHEIC X DN LMEDOSEE R B K o L
F£1.26 ug /g Cr 2 Z0EFRICY TIH T, BENSOHN FI U LAERESL
11.5 (95%CI : 5.8~17.3) pg/H LH#EE L= (B 246), LU, [ CHREHIC
iTonlz~—2 v "Ry P FRICHE ST FI v AERE (20~30 pg/
H) & ORNCTREED & 5720, RFHICBW T, Z olEUFRE AWz R
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B0 LRENSOD Ry MERROHERITDRM -T2,

@ MmHhFIVLBEOHHMEMESR

Ml B0 AREIR, —RICENSEEE LD A B O &2 Kk
T5, BFICLD D RIvLEBREOEYER 2 M5 AWFHfEE L LT, M
B R U AREIL RP I RITVARELIVEY THLIN, 7 FI ¥ AEE
B F I FI U LARENOCHEET D700 Y 2 ERmT T /WL ST
1/\721/\0

(V. 3. (2)] TR LT, S OREIC LV i H FI 7 ARER
B2 (current smoker) (ZFW T, FEBEE L VK 3L 2 b Loy
MEH A CBEE DOFRF A R 7 LRENFEREF D 2 (FIZETLHZ L
IZIFEAEZR2, Tbb JRP D R U AREICHSTIY D R U LARE
DFHNR, TORFRTOBREIZLDH KI T LABRADOKBERZITD EEZ
BID, MESNTIL, BRE DD R I 07 SRS G WS G IR D 2~3 %
IZET 5 EOHERDHY (B 238), F FI v AXBEEOFHMEIZB T
JEDZFHGITEACE 2, — 0, BOEICEBW TR, BUEICLD 0 R U4
CERICHARTEFHKON FI UV LAEBREOHEBNRKE WD, FFICH R
U LGRS E RO M I U ARESOEIED BT LT M Th o7
(% 4-4) (B 239),

@ BENLDARFIHLERENHHMEMEES

—EOHARNICB TS0 FIULAEEIL, FEAERRFELBEICLS
HLOTHY, HFREETIIAEENMNIELTOIELSBER L R-oTWDE, D=
WA RITVLADMEEBRELZRET H LT, BENLON I U LAEBREL
g~ DL O E-FISEBROBHANEE CH L EEZHND,

BAETIE, EAETHIKROD FIVLABEENLD RI v LAEBERELHE
LTWAHEDRNS O0H L0, KkOA RIULAREIXFEUETITH-TH
EFEFICLVEHT L2 L0, KOBIE, KA NPLOH FI U AEBIED
REFERENRNE 2D | HEEMEICRRAEZ AU 5 AT & 5,

BENOON FI v LAERELHET D HEE LT, FFQ, ¥~—/%7 v X
27y b ER, BEFAEESHNONTE R, WTNOFECEBNTH, &
HOH R I T ARESCENOEREOHEFHEIT RO RE CERE & TR
L AREMENR B 5,

DR & LT, lEREIZE I BIRm v —8 L7 FI U LEIR
O AEEDIR BREHEFIZBWTED L IITEEBET 20 EWNH Z &N
» b,
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(3) EERELIEI EHBZDEE
@ RPHRFIHOLEEZIECEBZL LE-EFHRE

EINA OB K7 LG & FEFYHIRIC W T, RS R U ARE
EPRAF B 2-MG R & ORFENHR LTV D, Tkeda 5 (2003) 1%, EAND
71 R XU A5 G ) OETG Ye ik o (1 R & R Ii T b 12 afy 3L & AT
L. BEBRTD R 7 LEEN 10~12 pglg Cr 2B 1-5AIZ R T B 2-
MG BENELL LA T2 L2ME L (R 115), & % Z. Ikeda &

(2005) 1%, F7-ICHRB LI =&t 51 im LT — X AT L, JRY B 2-
MG R 1,000 pg/g Cr (IZFEYS T2 RF I FI U7 AREE 8~9 ug/g Cr, R
B2-MGEEZ EAIELRFTA NI U LAREORMEE 4 pg/g Cr UL E & fkim
L7 (&M 116), Gamo & (2006) (X, JRFB2-MG RED » b4+ 7 E%
1,000 pgl/g Cr & LCTAHXTF U ATV, JRH B 2-MG BRI IO A 5 3%
MABIZ LA LZ2WRPE S FI T AREIT2~3 pglg Cr K ThH b & HED
> TN 5 (ZHE129),

BMD 7EZHWT, JRH B2-MG I & BET RS FI 7 A RED
BB SN TnD (£ 3-6), IBEON R I 7 LiHEGRIE & OGRS Yu
fik & %t5: & L7z Kobayashi & (2008) @45 Cld., . F#niZ & - T BMDLos
1% 2.4~10.4 pglg Cr L RERIXLDENRHALNTZ(EH 118), ¥ A DA K
U IE GBI 331 2 A TliE, BMDos (BMDLos) 15 11.3~12.9 (6.9~8.1)
uglg Cr Th o7z (BH120), —F. FEOG YL OFETEG Y ik 4 x4 &
L7-#i# TiZ. BMDos (BMDLgs) 1% 0.71~3.80 (0.53~2.18) ng/g Cr & 1K
VMETH-72 BI12D), 770 A AV = —FT U RKEO= 7V 1 R
IULEMTIEHEEEZSR L LZiE Tk, BMD (BMDLos) [1XM2E#EC
4.3 (3.5) ug/g Cr, FEMUEZSC 12.2 (5.5) pglg Cr TH-o7= (B 119),

ko XS RF B 2-MG M E BET D RP A K v AREORME
ZHEE LA IZRB VT, 1.0 pg/g Cr Kii~10 pg/g Cr LA b EFEFRICRKE 22
62O BN S, BMDLes IZH RERIEHDE DA LNDLD, T DOJRIA
ELTIE, HTEHLIEE (ET /L) OEV, By M 7EOEN, XFRE
DOEMEDENENE 2 B b,

VI. 2. (2) @) TR0, RPDI RIULAREZII ERBEL
LT, RF B2-MG /;;%f“tmbnk@%'ﬂ@ﬁﬁi BOGBR & MET 256, EfrR
AERERERETE DR AERICH FI U ADQRPYEMENZ(LT 5 & WO RN &

D (B T70), JRET NI U AL X< BRIEE L imzm\ El
fﬂﬂifﬂﬂfé*ﬂ% EFEEN AR ARRBICEL TWA &, HERRSICL-THh
FITAESELVVLMET L, K & & HIZBEREFR D R WA/ET“&U
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JRAIFA R 7 AREMET L725GATHURT B2-MG BEITIK T LW E
WD (103,105,109, Z DL DT, JRHFH K U ARE L JRF B 2-MG
IR L oRYFRUL, BEERERICEHMEZRE L2GEIT2T 2 L5 2
b, RED FITVLAREZIISERESL LTHWOEREOMER 2D,

Q@ ERMEZIIEHBEL LI-EFRAE

m. 2. (2) @ e. (b)] THAZXIIZ, AR EKEEIZIBWT, I
PR BERERRE S & B O H I 7 AEHE & OBMRAFEICRETT S
TW5b,

Nogawa & (1989) 1Z, AJIEEIFRELD 7 N I ¥ AyGY R 1,850 4
K ONEIRN OFIETG Gl [ 294 4 & xI5ic, BED FI v 28HE (—4&
JEICHERLZZD FI U L&) ERF B 2-MG REHEM (1,000 pg/g Cr LA L)
DEFRE E OO E-MICBREZ KRG Lz, JRF B 2-MG EEHEIMOARFE
MKTRREE R CIZ 5 B FI U ABIER, B b 20g LR IN
Too BRI Z 50 £ & L, (AEH -0 OBMBHIERELZFHHE T 5 & 14.4 pglke
{KE/AE (2,000,000 pg+50+365+53.3kgX7 H) L7xo7= (B 122),

Kubo & (2017) »iX. Eilid Nogawa & (1989) & [A] UiAYutilsl o3 K
3,013 £ K ONFETG Ye il I 278 £ %52, BMD E&2 W CREMED R v
LAEEEO BMD (BMDL) ##t&E L7z, JRF B 2-MGEEZ =Y RAKRA b
ELTEHAHL, BEU FI v aEEED BMDos (BMDLos) % 5T 2.2 (1.8)
g, M T1.5(1.3) g & Lz (BH 123), LV IEWMEZ R L7224 D BMDLos
IZHASNWT, BEHIMZ 50FL L, AREH-Y OBMEBREZHET L L&,
9.4 ug/kg {AE/AA (1,300,000 pg+50+365+53.3 kg X7 H) & 72-o7-50,

Horiguchi 5 (2013) 1%, FKHE O R I 7 AyG Yk & RN O FE75 Ge i
DIEER 1,200 4 (40~797%) 12O\ T, B K v AEEE & i R FEARE
~OREE L ORMRZ G Lz, RN RFIZRANOXRMX A (222 4) ., L
I LY FHOTHEYHX B (623 4) . SLILLEHOIHEYHIX C (355 4) DEFE
DEMNETHD, A, B, CHIRORF S RI T LABRENSHESNDI D R Y
LIS B LULIT, AHIXK<BHIX <CH#IXDIETH > 7=, KT B 2-MG
Z AR IS R AN B BE PR O R B 2 AU L O HLIX ] Tl 9725 &,
TOEMBEICBWT, A #iXE B #iKORBTRT 82-MG #EEH (1,000
nglg Cr LA L) OFFRRIZITEAEET o7, CHIKD 70 I TlX, R
1 B 2-MG 2 O Rl 7y 500 pg/g Cr IZITVMETH Y . R B 2-MG
MOFIRED A KO B HIX DK 2.5 (5 Tho7z, 7006, BH#IXK TIIxR

50 SR 10 4F 7 B ARk 12 4R 2 O [FE RAEFE TR AT -5 < HARNOEE)IRE (425 %) 53.3kg,
/NEAEY) 165.1kg, W) 55.6kg)
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ko A HIX KXV & FI T AELSBE LB ENS OO, FH 700 R Al
BRERB~DEBII L LN o, —F, CHIKIT BHIX IV EEDOH R
U AELSBEEZITTEY . TOOICRICE S CUTALIR S B RERE = N 51
nNTnWbEEZ LN (B 125),

koo BH#IXIZBITA2EENSGDON R I 7 LABIEIZHOWT 2 FEEO Hik
THRAENTHIL, 2001~2002 FOFMAE TIiX, 5.7~6.7 pglkg KE/H TH -
7eo 2003 FFD XV FEMZ2FHA TIX, Bl NI v ARE &L &LERED D
HE LD KU A EREOFRE 7.2 ngkg/ i (25 78—% % A VAHE 5.2
nglkg REE, 75 /8\—t% L ¥ A )UHE 9.7 uglkg (KEHAE) THY ., BRWREE
B8 2010 FRICRRE L7 TWI 7 ng/kg KE/ME & ZIER UM TH-7- (KE
50kg &5 &, TOMETOREY NIV AEREIT13g t225), Thb
b, HES FI U ABREOFR R, TWI 7 ugkg REHE & IFIF%E LWVE
MIZHR W T, IR ERSRE~ DR B IBIE SN2 o T 2 E R ENT, £
YTHINAY R alb— g T 7.0 pglkg RKEAA LW IENE O, K
HIRTIE, KREO A R 7 LARIENHIRTE & LT, 7K HOWHKE B AR F i
SN TEZ0, BH#IKITHAERS CldE 2K EE M T T\ ehho7-, L
oMo T, BEHAEOHEBILRENLON FI T LAEBREZNL TV &
EZ o (B 127)16,

BEH K v AEFEO BMD (BMDL) Ot dE o IR Ye il & 05
L DER 790 4 (B4 302 44, ZctE 488 4) Z x5 & L7 ChinaCad
Study THITHLINTWAH(EH 124), JRH B 2-MG EE (>500 pg/g Cr) ==
YRARA LU RELTHWS & BEES R ¥ ABHEED BMDes (BMDLos)
£ 1.7~1.9 (1.3~1.4) g L#EEINT=, LL, ZOFETIE, ¥ RIUL
BRENE SN-RBEIT 6 THE &7 < £B3E. KAOEHFGIT/hS )
STl OEREOFHEN DI SN TEY . & NI v AEBREILIE/ NG
SILTWD A[REMED B D

HEVL VR4S D FETE YL Hilsl e OG YL s O (E R 342 4 2 kf5e & LBl o4
HLATHON TV D, RRHIEE Tl ERIZEFHE SN X a2 - Tunaiz
D, ANab I RITLADIXSBRTH 7=, R B2-MG IEE (>800 ng/g
Cr) 2= FRA L MEeTHE, U R T LAERED BMDos (BMDLos)
1% 2.44~2.53 (0.73~0.95) g LHEE STz, BRENOL DI BEOAITIRD & |
BMDos; (BMDLos) 1% 2.11~2.21 (0.88~1.11) g ThH-o7= (W 73), A
D BMDL OH#EE Tlix, &N V72 <. FlRIIBRB INRhoT2729,
BMDos; (BMDLos) DOEOHRRIZIZFEEEXZET S,
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3. EAEICEFBIELERR

(1) BENLDERE

—DOHARANOBRENGDON RIULEBREIIY—7 >y 3R T v MR
K ORZEREFREIC L > THEESNL TS, BN EELBSFEMETO~—7 >
N2y NARICE DT R U LAOEBREOHEMIX., 1970 FHEZ 121X
46 pg/ N/B TH o772, FRURRD L CETEBY, 2022 41213 16.0 pg/ A/
H CE¥AE 55.1 kg T L72%4E . 0.29 pg/kg IK#E/H ., 2.03 ug/kg 1A HE/H)
Tholo, 2022 FOHEED R I v LB IEIL, BMEEZESN 2010 FIT5K
E L7z TWI 7 pglkg KEMA DK 30% ThH -7z, 2022 FFIZHE I N=H R
U LAEREICBITA2EBMEEOFSRIL, 1HE CKEOZON ) T 34.1%.
WNT 8 fE (ZOMOEE - HERE) T 20.5%DIEICKE o7 (B 228),
F7o. BEAE D 2011~2016 R (CERL 23~28 4R ) 12T » T2 f2Eai A Tl
RO XGE O PRI 0.23 (KAFEE O YfE 0.19~0.25) ng/kg K&/ A (1.61
ng/kg KB/, TR E 55.1kg 2 U754 12.7ug/H) Th - 7= (0 229,
230),

~—> v "2y NFXATHWLRMEEF O R I 7 AREIXFENE T
HOHN, B E EITERER - RBREE AN LBREMHEM TH S,
T, BEEREIL, RENERICER L0 R v ABORZHEE V25 28,
BREEE OREREFRE TS RN D70 MGEZOY 7Y o TR REMEZ A
TEAHLEHIRFETEBIN TR, WTROFIEICH Z 0 L 5 2o M8E A
LS RAY/AN E%%htzo®miﬁiﬁht%®fiﬁ#oto
BN E  RBALENS DO R 7 AELE @9% s, Sy Al
FHEEDOE TR THOWONIBMHME - A oEIchkT 20 IV AR
FENLOH KU LIS BRI aaéMTMék%zgm BHN TV DR
IV 0N, BENPLOND FI LI EEIL T, M HEE - FavoliE
EAHLTEA RI NI EIT NS0 EEZEZI LN,

L72h3o T, BIRES CRIH AT e /e T — XS & HIlr % & 2010 AELAKED
ENEORFENOON FI v ABEREITBSIZ 13~16 pg/H (0.23~0.29
ung/kg KE/H, 1.6~2.0 uglkg (K&EMH) ThHEEZ B,

(2) MHPRUVRED FIOLRE

FNETIL, 2010 FLAKE, = FLPHETIA D KU LARE BREEE O
BT R ORF D I U ARENSHREINLTWND

T aFIVHBIEIRHOHBDOT — X ThDH Z L BEE DT — X 1IxR AN
DI NWZ EHEORERH Y, WTNHRENRT —ZThod, LirL, HDE
B WIS E CREICIThIN TV D IEEME IR T 5 —EREO b 2 —
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CUNRAF =LY o TIEEREN TR, REROH LY TV A
HZEETE RS,

BURE S CRIATREZR 7 — XIS X35 & 2010 FLIEIZFER DN E TH
HINTWDMAF S I T AREIE, 2L E g U CTRUMEN 27~ L TE
V. FRAEIZE L E 0.6~0.8 ng/L, FHMHEITB LZ 0.7~1.0 ug/L THH EH
2B, £70, 2010 FLRRIZHE SN TV D —RERORY I FI U ARE
(%, 2010 F-LLFT & b UCRvMEm 2~ LTl 0 . HRfiEiX 0.43~0.55 pglg
Cr. ‘F¥MEIX 0.57~0.81 ug/lgCr THH EEZ Bz, Ll M KR
A RITARENTRG, WO E L TREEVEZ R LTV D,

4. MBEENEDHTE

A RIVLDMAERELZFE LT 256, ERELSISEZTRF D NI
U LNREORIEEZ RS, BERET L EHWT, AENREDORT A RI U ARE
NHZNICKHET DRERENOOH NI U LABEREEZ THT L HERDD, L
LIRS RO AREE S NI U ABEEE ORRITIEFICERTH Y | B
EORE, MM, FEE, MR, FEAESICL o TAAFTRA T Y T 4 R0RH
PR RIZE R D20, Voar R— AV NETFLVEOBGBET L E2 N
THEHEINS D NI U AEBREXEEEN SV EIEE 2720, Amzal 5 (2009)
DEETIL, I FI T L2OEY PRI NA T T XA U7 ¢ JRPHEHE
ROBMANEEZZRTDHE, ®BLHL—EDORF I FIVLARELZBZ 20D D
EELTREHINEZEELLON FI U AEBREIL, TOOMOIENIENT &
MRENTWD (B 258),
SEIOFMICBNT, I FI VAL DRERED = RARA v e LT
MR EHREEREZH WS Z & & Uiz, IR B2-MGREIZ, 7RIV EE
% U CEBEUN D BARTFINC ST D Z Lo AL RANE FERERE = o B R
EELTRAS HOBRTWD, JRY B 2-MG #EED 1,000 pg/lg Cr UL F T,
AL RAEFERE DZEAGIZ AT EYETH 0 | BFIR b BRI R & 1T A S TR0,
BMD E£&HWT, JRY B2-MG #REEEMNCT T 2R H R I 0 LR E O BIfE
BMDos; (BMDLos) % RD7-8AE 1T VA, WBEMIC K > T BMDLos 1Z 1.0
ng/g Cr Kifi~10 pg/g Cr LA E EFRER DX S D& MR E VY (R 3-6), FEIG Yk
FEROLE RS L L& TH b7z BMDLos OfE (9 fE#) 1.0 pg/g Cr, #
3-9 V) %, 1HY U ROMEE I BA =T B2 B0 E THE O E
(FP B 8.5 pglg Cr, 2 3-6 JHITE) X 0 IRWMEHH A H>7-, L7=h-> T, BMD
ES, RPA FIVLABREICESHWTREZINETSZ LIIRETHL L E
2770

—, BN ENCIE, ENICBT D8 K v A & JETE YR o+ R & x5t
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Gl L, U NI U LEEE LN RME EREIREE OFR R L OBEZ i~ T
FHENFAET D, Lo T, KFHIIZEB W T, ERNICBIT 50 I U LAE
e & TR B RERE S & O B#E 27~ L 7= Kubo & (2017) & Horiguchi ©

(2013) OHENDL, BGNHDLON RIUAEBRIZL St F~OREFEEIZS
WTHRD L HICELZ LTz, Kubo 5 (2017) 13RT B 2-MG JEE & ORE )5 B
e8I FI v aEEE (BMDL;s) % 1.3g tHEL-, BV KI Y
LEHE 1.3 g ORI END 9.4 ng/kg REMBELLTOL R 7 AEREIL,
t hOENIRMEEEICEEZEEZMNITSRVWERETHIEEZOND,
Horiguchi & (2013) OEFHHAETIX, BMEZEZESD 2010 FITHE LT
TWI (7 pglkg KEE) (2T BAE 2T D M ER & IEGYRHugE R (R
M) & & bhig UCL BN RATE R EERE S (R B 2-MG J2 £ > 1,000 pg/g Cr)
DHEIRBIZEZD DN -T2 (B 125),

INooHENLEIHINEY FI v LABIEOKMEIIE s TELNEE
HHEICESWTE Y BERET LI L » THE SN A BEESC, BiER) L5
SITAEN D ARHEFRREZ AV CAME LB LY HFEEZ XL TWD EE X
biLd,

B FEIZBWTH, BED R U ABERELZ X EL. JRT B 2-MG R
JER BRI L LTl 2 U A EO BMD (BMDL)) #E€ L= i
N2 FET 5, Chen & (2018b) O#FE TiE., BMDos (BMDLos) 7% 1.7~
1.9 (1.3~1.4) g THYH (B 124). Kubo b (2017) OHEE L I1ZIEFR L TH
ST (B 123), BEINTVWHEMERER D7, BRI U LABEENR
/NGl S T D ATREMEMN R E TE 72V, F72. Chen 5 (2018a) OFHAET
IZ. BMDos (BMDLos) (% 2.11~2.21 (0.88~1.11) g THolz t@EIn TV
LN (B 73), RBELN DI o2 OEHEXEINIAL . £TEMIC L 55
KNS THE 59, BMDos (BMDLos) A%/l S 40TV 5 Aa[REMER & 5
72, TWIBEDORILE L TERHATAICTIEEL o T2,

LDz &t TWI7uglkg RKEMERETHIENZYTHDL EEZT-,

5. FEHRUSEDEREE
(1) £&H
71 RI v aE, B KFEORKTOBRFITIA 5 L, BB kD
TR T ATESE, BIE, BEDR EORNTPICHEE 4 RIRECERT S, K
12, BOBECTHEESHICIRSCILIUN S HFEL W2 b, IRy
DEL T LIV R TEVWEBNC S D,
ENEICB T - RERORENOON RIULAEREX, v—7 v XA
oy b ERIT X DHEE TIL 1970 FREHIT 46 ug/ N/H Th o723, 2L LARE
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T L TE T, BRI CRIAARER~—7 v Ry N AL Oz fE
FEDOT —#I12HS5< 2010 FLUEOBEPEORENSOH FI 7 LABIEIL,
BLE 13~16ug/ N/H (CE¥J{KE 55.1 kg THRL7Z%HA. 0.23~0.29 ng/kg 1K
#H/H, 1.6~2.0 uglkg KEMME) THDHEBx BT, 2022 FOFEIZE T S
BRI LAEREOCKEMEOFGRIT, ALXTZOM T (34.1%), RWT
ZOMOEFR - WBEH (20.5%) DIETH T,

7RI T LIS EIC L T, BIEOENIRAE D e b B L TR0 WEME
LN TWD, —h, BRI VLOFHMEICENT, AV =z—F U THEES
NTEFHEICESE, =V RRA LV FE L TEEEDIKT & BIIRAELROHE
IMZEFB LT DN OKE S H 5, ATV x2—F U TOREFIETIL, RPD
NI T AREN 0.5 pglg Cr L ETEIFRAERDMEIM LT LHESN TN D,
2010 FLARTO TN E O IETGYHIE CO IR A R I 7 AJREIX 2.0 ug/g Cr Atk
ThoTony, E O YR OFEHER KRR E AL i R IR FE E o T2
Ux—T P bE L. BAEEFRIN TR LIEND LV DEER LA TH -
77

TEIFREE 1S D KRB T B T O M B R & [E B i L 72 FZEic VT, A
U —7 vEGHLRGEE O RERIIHA TR L E . BPEORERITZEN
L E»o7, BL-vDh R0 XL BICE DBITREROEIMNT, B
HAEROERBEIR TR OB REERNHNZ ERREIN TV LIERDO R Y
=TV —EHOHBTHEESNTWVD I EICHEBREET S, BOETEL LT
DF FI T LMEL BEWEICKIETTHELTMT 5 720121, T ETOFHREN
ENUHETHL, L, BBEICBWT, [KEBED FI U LI BNERE
RBITHERICED L D B BE RITTHICOVWTRHMEICHWS Z LD T
LDIMEMEIL R T2 0D KT, BHBESETITREREL I FI U
LI FEOZ L RRA o M elZ LehoTe,

PLEX Y REHEizBWNTH, R B2-MG EE % HV, 1,000 pg/g Cr % 4
i & L CTEIROITAIRAMMEEE~DEEIZEAT 2RI OV THRFTT 5 2 &
WL TH D EE 2T,

7RIV LAOMEEBREL R T O, 2 < OEBEEEITERTT L2 Hv
T, fEEFEELSI SR IFIRPD RI T AREND, 7 FI U AEBIEZ T
LTWb, Ll JRHED RI U LARETEB O KNI U LAEEEST TR
<. HFli7e EORBEZT, S OICIENRAIEFSRERE D = o 72 BRI 1T IR
WPEFEIZ L > TRP~OH FI T LHEENEINT 5, £07D, RPH K
UAREE D FIVLAEBREEOBRLEMETHLEBEZ O, Trar/—
FNAVRNETVEOHBET VEZHWTEHSND Y NI U AEBIREIIEE
PEDRFD E TV R0,
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BAENCIX, ENICBT 20 R0 A5 ik & FEG YR O (E R A xf 4 &
Lo S 504 R 0 AR & IR ANV RERENET 047756 & it 2 8
NI NEAET D, TS OEEERAN D H B 7 A0 TWI % 7 pglkg
IR/ & ROE Lin, SO, RAEROUMAD B 7 AR & B 7 /AT
TULD THME LI HERIM TId7e <. EEROBRDPE O BFHRAE DR RN OHE
LEERETH Y . RHERLR 2B S RVKIETH 5.

2022 FEORENDOHEE D BT MERETE 2.03 pg/kg KRB TH Y |
TWI 7 pg/kg KEMEOK 30% L W HIERVMETH 72, L7=R->T, —fEDH
RNCHT BEENEOH K Y SRR GERI B RIET TR
EEZ BT,

(2) S&DFE

A TIE, 7 FI U LORFEEEICET L= RARA v e L THIROIE
NRANEREREZ B Lz, L LR, KL-volh FI o A< EN
B LIET AR U CEBEMZRBEELDNEE > TWD, A XA A X A%k
L= EICBW T, BEOD I U A HEEEYZ S T - il 810 551k
JEDFRIEIZOWTE L OWFFERTHONTE 7208, YRR OFRICBIT D&
LAV TOHN RITAISEEEHL X )ESCENRAERLEOBGREZHA
TEEE 2R D Z LT TE oz, WA TIE. KB ok — MNFSE A TS
HALTHRITAFESBE LV EBHL X Y ESCHOEE E OBBRNRTHRS
TS, SBITEBEIZENTS, KL voh FI T AIKEICELLEM
L X VIEZEZ BRI ONT, BMREZERTLIZENEENS,

WCKFEETIE, 7RI T ADIESERE L THER KX ZREGEZ 5O TN D
N, HRATIZIEENOLON RI U LABROFGENE N, LML, B+Fhi
W2, BFENPOLON RI U LAEBREIT LU TFICEH > TETWn5D, Ledio
T, SBIZBARANZENTYH, 7RI U A0 FEFHIICIZRE D 22 g
TR LTV ZENMBETH D,

— ), BBEOZ a FUFECHSNOHREDNG, BEOT R T AXEIC
L DM A~DEEREEBEZER L DS BEERDH D LB 2 -, itttz Ete
—XDAARANBERERIGRE LT, BFEOCHEENLON FI U LTS ELXRLY
UL B RHIFHYE U, RSO EZR AR L T 2oidid, kR
MR E WD TR 88 L ~UL & R BRI 2 ke 0L E - 332
La—~v U NAFE=F I ITREHTHD,
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<BEFR>

a1-MG a1 -microglobulin : a1-I 7 v/ B0 7Y

B 2-MG B2 -microglobulin : oI/ 7 7Y

ANSES Agence nationale de sécurité sanitaire de 'alimentation, del’
environnement et du travail : 7 7 » A & LB S @ AL 2T

ATSDR Agency for Toxic Substances and Disease Registry : K[EH M4
W R T 6 Bk B

BfR Bundesinstitut fiir Risikobewertung : KA Y U & 7 ZEAfAF
JEpT

BMD Benchmark Dose : X F~v—27 F—X

BMDL Benchmark Dose Lower Confidence Limit : N> F~v—7 R—
ZAEHH T RAA

BMI Body Mass Index : {&#&+a%%

CI confidence interval : {5 #H X [

CONTAM | The Scientific Panel on Contaminations in the Food Chain : 7

s % — FF = — 2B DI E BT DB 1oL

DXA % Dual-energy X-ray absorptiometry : &8 T /L —X HRIE I H
TEVE

EFSA European Food Safety Authority : BN £ 5722 2% RS

FFQ Food Frequency Questionnaire : )18 U £ i A

FSANZ Food Standards Australia New Zealand : 74— A FZ U7 - =
2 —— 7 v NRm A EREED

GFR Glomerular Filtration Rate : SR ER{IAJE I &

IARC International Agency for Research on Cancer : [EFS725 A%
B

ICP-MS Inductively Coupled Plasma Mass Spectrometry : &5 & 7
7 A'E&NTE

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [Fl &t s 5 ik

MG Microgloblin : X7 v/ m>7 VU

MT metallothionein : A % 0 F 4 %A

NAG N-acetyl- B -D-glucosaminidase : N7 & F/L-B-D-7 /)L aHh I =
H—F

NHANES | National Health and Nutrition Examination Survey : (CK[H

D) [E R A
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NOAEL No Observable Adverse Effect Level : 751 &

PTMI Provisional Tolerable Monthly Intake : B &7 A 48 H &

PTWI Provisional Tolerable Weekly Intake : B &Il 7% 18 [ 15 B &

RBP Retinol-binding protein : L F / —/LiEGEHE

RfD Reference Dose : 2t f &

RIVM Rijksinstituut voor Volksgezondheid en Milieu : 4 7 > Z [E7
NI R BRI SE T

TmP/GFR | Tubular maximal transport of phosphate per glomerular
filtration rate : YTAZIRANE U o 5N B i

TWI Tolerable Weekly Intake : ifit %% [ 5 B &

US EPA | United States Environmental Protection Agency : K[EEREF &
T

WHO World Health Organization : A RS

%TRP % tubular reabsorption of phosphate : JRHIE U o B UL R
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21-22 | Z9wH Y 240 | 0.01 | 231 |<0.01| 0.01 | 0.01 — |2012
21-22 | 729 240 | 0.01 | 167 |<0.01| 0.08 | 0.01 — |2012
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R R FN/PNT Y 3
i | e (mg/kg)
(i;) i@ ut'u % Eitﬂ' W:BE ;;f; I}Ziéj #15&%:
R (mgl/kg g o ZN S PN i e | 4R
) % e | fE™ . B3
21-22 | =k 240 | 0.01 141 | <0.01| 0.03 | 0.01 — 12012
21-22 | A7 5 239 | 0.01 19 |<0.01| 0.11 | 0.03 | 0.03 | 2012
22 AV A A H (T A) 300 | 0.03 0 0.03 1.0 | 0.25 | 0.22 | 2012
292 AV A A H7 (PNig) 300 | 0.03 0 1.7 48 15 14 |2012
22 RE2 T A (HR) 300 | 0.03 3 <0.03| 1.6 | 0.45 | 0.32 | 2012
22 RETHA(HAH) 300 | 0.03 0 7.3 68 33 31 (2012
22 | AREZTHAEFERY | 300 | 0.03 0 0.59 | 6.0 2.2 2.1 (2012
22 | ~HxXETEE) 300 | 0.03 0 0.15 | 1.3 | 0.43 | 0.29 |2012
92-24 | R=XT A 5= 2014
%) 300 | 0.08 8 <0.03| 0.49 | 0.16 | 0.13
92-94 | R=XYU A4 H=(N 2014
" 300 | 0.08 0 2.5 28 7.6 6.1
k)
23 | AA —bha— 1 2014
. 39 0.02 39 — — 0.01 —
oA
23 D THT X hHEh 39 0.02 39 — — 0.02 — 12014
23 h~ hiEES 33 0.02 30 |<0.02| 0.02 | 0.02 — 12014
. 1,80 2016
23-25 | K& 0 0.02 8 <0.02 | 0.87 | 0.11 | 0.10
1,80 2016
24-26 | /& 0 0.01 112 | <0.01| 0.50 | 0.05 | 0.03
25 | A E O 30 0.01 30 — — 0.01 — 2016
25 | WETE/R L 10 0.01 9 <0.01 | 0.02 | 0.01 — 2016
. 0.02 2016
25 | Wb 1 0.01 0 — — o —
25 | EZAH 30 0.01 30 — — 0.01 — 2016
o5 |V THROLDL S hor | s | = | — |oeor| — |2016
fth o> /N B 52 ' '
BHY N OV AR 20 Ay R
25 | L, 25 0.01 25 — — 0.01 — 2016
S|
25 | B 40 0.01 40 — — 0.01 — 2016
25 | RIEEE) 30 0.01 29 |<0.01| 0.03 | 0.01 — 2016
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A | =E N FNTY S

I i - AR R (mg/kg) e

G £ TR e [ T L | :

R (mgl/kg g o ZN S PN i e | 4R
) ¥ e | fE™ o s
25 | ALELS, 40 0.01 40 — — 0.01 — 12016
) . 0.01
E 1\ sz Afs K _ _ _
25 | FRELEyHLEES 20 0.01 20 ©.001%) 2016
.. 0.01
25 | 74n=T97" ) 10 | 0.01 10 ©.0014) 2016
27 | T kA6 60 | 0.01 26 — 0.12 %‘%22' 0.01 [2023
27 | HBF 30 | 0.01 1 — 0.05 %‘%:;' 0.03 [2023
27 | AR KESES | 13 | 0.01 7 — | 0.11 %‘%%' — 2023
27 | TG4 AT T 10 | 0.01 0 0.01 | 0.11 | 0.04 | 0.03 | 2023
27 | %10 5 0.01 0 0.02 | 0.04 | 0.03 | 0.03 | 2023
27 | B EE 30 | 0.01 25 — 0.02 0(')0812' — 12023
27 | kI 79 | 0.01 3 — 0.17 %‘%2' 0.04 |2023
27 | FLEhIE A K HTHs 30 0.01 1 — 0.16 %‘%%' 0.04 | 2023
27 | FnAs 74 22 | 0.01 13 — | 0.09 %‘%g — | 2023
27 | MR HEF 1 0.01 1 — — 10-0.01| — ]2023
27 | FnEE-H1a 3 0.01 2 — 0.02 0(')0817 | — 2023
27 | fR*14 2 0.01 2 — — 10-0.01| — ]2023
- 0.0005- 0.004-
Is%15 _

27 |k 15 0.01 5 0.02 | o7 | 0002 | 2023
27 | KFEMR UK R EE 10 0.01 10 — — 10-0.01| — |2023
27 | KHFE 30 | 0.01 5 — 0.12 %(()):?3_ 0.03 [2023
27 | T AT H R 60 | 0.01 45 |<0.01| 0.05 |0-0.01| — [2018
27 |twml 60 | 0.01 9 |<0.01| 0.04 %‘%22' 0.02 [2018
27 | X I DOEW 38 | 0.01 32 |<0.01| 0.09 %‘%11' — 12018
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A | s TR T LR
R o | EE | TR (mg/kg) "
TR ey aﬁ% TRE deis | . Ty A
R (mgl/kg e Hi/.J‘ Hij( i EF'?% F
) % ™1 | fE™ ey | fEFR
27 | REOEH /Y7 F | 10 | 0.01 0 0.01 | 0.05 | 0.02 | 0.02 |2018
27 | V¥ LJE 30 0.01 27 |<0.01| 0.02 |0-0.01| — [2018
27 | HSEHTVa—2A 30 | 0.01 30 — — 10-0.01| — |2018
27-28 | HlREAT 150 | 0.03 0 0.04 | 1.4 | 0.56 | 0.52 |2023
27,30 | &AM NE 16 41 0.01 41 — — 10-0.01| — ]2023
28 | BARHIT 3 0.01 3 — — 10-0.01| — [2023
30 | 40E 5 0.01 5 — — 10-0.01| — [2023
30 |FHI—F 5 0.01 5 — — 10-0.01| — |2023
30 |~v—HIVv 5 0.01 5 — — 10-0.01| — [2023
30 127’y hAr7 b 5 0.01 5 — — 10-0.01| — |2023
30 |Ya—h=272 5 0.01 5 — — 10-0.01| — |2023
SF1- |
0 I 150 | 0.01 150 — — 10.006| — 2020
1 B/ME K O KA, i R SelBl o2 T CTEREIR ARG Th - 72
A R L2,
2 EHMEIE. O RNSREIO 2T TER FRU EOSGE T FHEQO,

TE B N IRAT OFEDR B 25513, FIEQR V@A R, 2 b D
EIED 5 B EEEO XL, SEAE@ L ONEEEQ O &#iPH 2 Fl#l, (2018
KN 2023 FFI2HOWT)
7o, 2012 4F, 2014 4, 2016 4K TN 2020 FOFEHEOEH H k%

RS 7R,

51 2012 4, 2014 4F, 2016 K& T 2020 4F :
SEHMEIE. B BRI AR OB 2N 25 EHE D 60%LL T O Iz DV TIELA
TR TEBEO %, T ERARM OREHEL 60%% 8 2 5 R 5IZOWTE
PHEQ K OEHE@EZFEH L, BT —# X6 0FEHHED H b, F
EIEO T FEEIMEQ % Fldk,

FED : EERARBORE ZEERAD 1/2 & LTHEMH,

SEHME@ : B TR AR ORI OW CIIm R R OfE, R L EA

DEBERFRBEOWREIZ OV TITEERFOMEE FVTHEH,

2014, 2020)

FEMED - BRI A O A E BIRA & L TR,
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SEHED - JRIE B O B 2 L,
B : EE TRAMORE ZERE FIRMES LAY (UB) .
FES - EE TRAMOREEZEe & LTEE (LB) .

%3 FUEIR, 50% & 2 LR UE CIERISWE N EE S NG A DAL

s

¥4 HTISEN 1 D=5 W % F,

54 Ny AT RERM ST & X OHFEME, FREHZSW T, R
WRECTHIE LR R 2, RarfiEICR RSN TV D AR THl -
TAEGREM, R/IME, RRKME. FEHE, FIREDOHEAIE mg/L,

X6 FEEEIE LT L MV RRER, MEUKER, MR TEKARSE, ALK

R ZFR<,

7 bbbk (MEEL) 2EEMEIELEZbb0o b, LRk s LTa
ELTHEEEEIN TS LD,

M8 BEMEIEL-L ML RKEK - CARESED Y b, ASEHTH D Z L &
FHELETIERE L TWD LD, BHEMATERIMERREDO LD, #
DEFERDLLOM T EETe,

9 KETFFMEE LU T AES GRS U T AR Y T —
), REIEANL ML CHIES N TW DL OB EE T,

10 KL UK 2 REHZ & T,

K11 KD EREH LI DIZIRS,

12 KEFEFMEE LIAEMZRRE L, BB X520 T, »
POLH, AR, b, BhE, NEHKEICEENLS LD
Br<,

13 KEDOI L, AHMEHTH S Z L2 UEETERE L WD H 0,

%14 KEJREHZ & T,

X156 KR UKII LA ZFEHZ & T, HES. K2 MmHeonEsR o fiF % o
TZ0 L CaoElE Lizb o, 7203, KICFHIR L CRINTAE E LT
HETEZOMREXGE LT,

16 ‘MO, BRREM,. Efeam, BRHIFEH BRI ENS
B LZHDIZIRED) . BH/ S— A0,

b. BRHKFDH FEIVLRE
(a) KEKIZEITHEHIKIR

2021 FEE DO KEMEFHZBIT 28 R I U LA R ORZEDO/LEMDFE/KIEKTD
RHPRI S BRIEH SIS T D@ ER TH 5 L, £ 8,482 JIEHI AN
1, 8,478 Hi15 T 0.001 mg/LUUFTH-o7= (£ 2) ( () BAKER

= A3 EFARR (S T,

FHES - EERAARMORE L & L THE,
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&2 HWKIEKTOARIVLRVEZDELEYDRERR

X4y (mg/L)

] A 10.001 ]0.002[0.003]0.004|0.005[0.006]0.007]0.008/0.009]|0.010] ~
ER(E 8,482 8,478 0 4 0 0 0 0 0 0 0 0
Z K 1,971 1,970 0 1 0 0 0 0 0 0 0 0
2 LA 295 295 0 0 0 0 0 0 0 0 0 0
T K 4,289 4,288 0 1 0 0 0 0 0 0 0 0
&l 1,927 1,925 0 2 0 0 0 0 0 0 0 0

(b) TRTIVA—F—FBIZH T HFEEIKR

RIS (2017) 1%, 2013 4EJE KON 2014 4ERE (A U 7= [EE K OV A 2
FITINTF—F—FH A ZVT, 7T A, BAR, KEFE 15 00EH) OO N
I ULARELS ICPEEoMMEICLVEE L (E&ER (LOQ) 0.00070
ug/L) o 2013 A D 115 5k CIE, 61 38 (BRH=R 53%52) Tt =4,
T R EE O EEIE 0.039 pg/L. H o fiEld 0.0034 pg/L (K HH#iPH 0.00074
~1.5ug/lL) TH-o725, Fi=, 2014 FFED 110 3 CIE, 39 #30kF (R
R 35%3) THEH S AL, MRHIRE OFEIEIX 0.015 png/L, FHEIZ 0.0058
ng/L (B Hi#PH 0.0010~0.12 pg/L) T - 7=54F MR 8),

c. BRASRE - ARALENLDIECE

AAERNTHEBEL TWAEMST AT v L 2L 252256488 D EiEH
TEIToT, P 26 FEICHN THMA LIZAT VY L ABD AT —0 A 7
T =7 ROER ORI 61 B (643 | ONCBE, hrr Ak
X, BALAE, LR — L7 EOFHEEZEE 103 B5 (108 #AEH | &t 164
Ui (172 30k 28I, RAFE/EEORE L ORSOED NRHERRICE
T D RERISIR OFHERE | ICHET ST TR AE EiE L7, Bone
WK Z ICP BHTETHIE LR, 7RI T A30nThoRE» b b
BH L7Zen-7- (LOQ 10 ng/mL) (B 9)

52 TEf FIRME A 2 2 IE TR SN2 O s E i x4~ 2 e &
BHFEL LTS,

53 [l (2017) @ Supplemental Table S1 ®F —% Z T, 4 115 &kt
DOEHEEFH LSS, ND=0 & L7354, ND=1/2L0Q & L7=%HaE b
(2 0.02 g/ TH - 7=,

54 [ 5 (2017) @ Supplemental Table S2 ®F — & Z H\\ T, 4 110 &k}
DOFHfEZ R LS, ND=0 & L7284, ND=1/2L0Q ¢ L7=%AE b
12 0.01 pg/L T o7,
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QBEMILDIX BEHT

a. YX—4y bRy FARIZEDHD FIHLEREHTE

e (2022) X, ~—F v bRy PRI K Y AR REL2E LT
EERYHO—AH FI UL HERELAHEE L7, 2022 4 5~10 HIZ4E 10 #f
O MG E AT FICB N T, DRIENGIA LM E 14 B (1T#E : K
KOOI, 28 Mz - 0 3RE: wbbE - 578, 4 % - WAESE, 5 8% .
o EANLAL, 6 B JRIESS TRE AR, SHE T OO - HEEH
56, O T : MEATECEIST, 10 Bf : FMSE. 11HE - DR 12 8F ¢ Rl - FLELA
13 Hf : FHREL, 14 BF : BOBKSS) 1CEIL CREIZ R L=, ICP E&5HT
FAZE DB I T LRELZIE LT, 2017~2019 FEOFE AR - A
DFERD BB BIREO P E R 2RO CTHEREZHE LZ, 2B, AFHET
%, LOQ (0.002~0.3ng/g (BMEEHC LV EALZ, ) ) 9% Flal-o 72/ 5
ZAME (ND) & L. ND=0 X 1/2L0Q & L TEREZHE L7~ (ND #%
IZOWTCIERE#EZR L) o

2022 FFO2FERE (1w E) OB FITLAD 1 A4S0 OHE— BB
& (2EEHE) X ND=0 & L7284 16.0 pg/H, ND=1/2LOQ & L7256
16.1 pg/H ThH-oz, 1977~2022 FDOH KI v LAOHEE— HERE (ND &
RoleT —2121% 0 #RA LESEE R L) ORFEER 1 IR d, IR
2 U AF 1977 FEORERIA LB REIIRD L TE TV, 2013 FLIRIE
NIV FINNEL TpoTE Tz, 1977 FEOBECE & T 5 LU & T
L LTHD(EEE 10),

71 R U AEEEICHT D 2013~2015 4200 3 1y OK R MO H 53
KX 2016 FE~2018 FOEKFIZBITHEEMBEO T EREZK 2 1[TRrT, B K
SULAERETII 1M NS HOFEERNE L 2> TWVAH (] 11),

2006~2022 D H I U LAORE MR 1 ANY472 0 oHE— HERE (ND

55 6 HEIZIFIRZE, Rt - RIHAB R E £ 5,

56 8 FEIIZM DB IH, /2, MBEENAEEND,

57 9 BEICITEE, BRI B £ D,

58 14 BEDHEIAK E LT, EIKEK RRHZIX T AT —F—H) HMEb
No, 28, 14 LS ORBFEOMBOERIZE (BI2IE, 9HOFKRL=2—E
—EFHZOWTHREKRE LTHE) « EIZKEKRBHNLOND, FEHNGD
et L 2,

9 FEH D DOIFHRIHIC L D,
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ERRoTT =230 2R LEWEEZFEE) 2#3% 31T (ZM 1029, U K
SUVLADOEREIZBITAEREMEORGRIT, ZEToHRSE EFRKIZ, 1 B
(34.1%) . WWT 8FE (20.5%) DIEIZ KX Do 7= (M 10),

504

404

30+

204

Dietary exposure (ug/person/day)

1980 1990 2000 2010 2020
Year

B1 EAEICEITSH FIOLEREORFEEIL (1977~2022 £F)
FLYFICEALTEIERBBEE A TREMI 578, Prophet (ver.1.0) /3y %r—
o

ZRAWVBITZT o1, BRIV F, TUTIE ML FO 80%FRIXA,
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=
b

02

]
E_.EJ

D48

=
b

O68F

=]
i

medE

=]
=)
k-

W08

o128

O143F

20164 20174 20184F

2 #hFIYLERECHTIRBSBOESE

£31 FESKHIOHAFIVLDO 1 ALY —BIERE (ug)
(2003~2009 4)

A oo 2003 |2004 |2005 |2006 |2007 |2008 |2009
F F F F i i F

18 KR OZEOI T [18.2 |9.46 |10.38 |8.21 |7.84 |8.40 |8.82

20 M - P 2.99 [2.09 |2.76 |1.85 |2.73 [2.39 |2.38
3HE Wb - B8 0.27 |0.24 [0.38 |0.23 |0.28 [0.44 |0.43
4 - AR 0.01 [0.01 [0.00 [0.00 |[0.00 |0.00 |0.00
5RF: & - AN 1.04 [0.84 |0.79 |1.04 |1.05 |1.16 |0.82

60 25 (2022) THWIESN TV DOREDFHZFLH LT,
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B AL fHe0 2003 |2004 |2005 |2006 |2007 |2008 |2009
e e F F e e GE
6 Hf : IR 0.07 |0.31 |0.08 |0.17 |0.16 [0.15 |0.07
THE . BB 1.23 |[1.61 |1.17 |[1.58 |1.25 |[1.56 |1.06
8HE: TDOMOE - ¥f [3.46 |3.52 |2.77 |2.64 |351 |3.61 |2.46
R
9 HE : WELATEE! 0.30 |0.31 [0.21 |0.22 |0.11 [0.00 |0.12
10 Bf : fasrdA 2.74 |2.31 |2.86 [2.10 [3.39 [3.19 |[6.41
118E: A - g 0.26 [0.09 |0.05 |0.06 |0.10 [0.17 |0.45
12 B« A - LB, 0.08 |0.20 |0.03 |0.06 |0.02 |1.05 |[0.01
13 B : AR 0.04 |0.58 [0.78 |0.77 |0.66 |0.73 |0.44
14 B @ fEbK 0.00 |0.00 |0.00 |0.00 |0.00 |0.00 |0.00
aEt 256 [21.6 [22.3 |189 |21.1 [229 |[23.5
x£32 ZBBREANDALFZIILOT ANE-Y—BERE (ug)
(2010~2016 4F)
AR 1 2010 [2011 |2012 [2013 |2014 |2015 |2016
Ga e Ga F e e Ga
18 KEOZFOIT|5.40 |14.24 |7.19 |6.5 6.9 5.67 |6.26
i
20 M - P 1.96 |1.91 [2.14 |22 |21 2.29 |2.25
SHE: WbBE - 7% |0.30 |0.51 |0.41 |04 |0.4 |0.450 |1.02
4 - JhAEHE 0.00 |[0.01 |0.01 |[0.0 |0.0 |0.00 |0.00
5RE: E - EATA (098 |0.82 |0.74 |08 [0.7 |0.688 |0.784
6 #f : I 0.02 |0.16 |0.11 [0.1 |0.1 0.0843 | 0.0938
THE : AP 2.09 [2.01 |1.57 |1.6 1.3 1.25 |2.05
8 Bf . TOMDPFRE - 13,15 |341 [3.83 |33 |4.1 3.44 |3.09
B
9 #F : WBATHCR 0.11 [0.08 |0.01 [0.2 |0.2 |0.08990.0755
10 B% : fIr¥A 433 |4.08 |344 |18 |27 [3.01 [|1.59
118 : A - g 0.21 [0.05 |0.06 |0.1 |0.1 [0.0701|0.0598
12 Bf - 7L - LS 0.03 [0.03 |0.03 [0.0 |0.0 |0.00 |0.0140
13 B : FHHE 0.56 [0.62 |0.80 [0.8 |0.8 |0.807 |0.825
14 B : fOEbK 0.00 [0.00 |0.00 [0.0 |0.0 [0.00 [0.00
Al 19.1 [27.93 [20.3 |17.6 [19.3 |17.8 |18.1
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£33 FEBRBIDOHDFIILD1 ALE-Y—HERE (ug)
(2017~2022 %)

AR 1 2017 |2018 |2019 [2020 |[2021 |2022
e F F F F F

1R kKOOI 6.3 7.3 5.36 |5.76 |5.06 |5.60
28 MR - P 2.4 2.2 2.31 [2.49 [2.38 |2.46
3HE : WObE - 0.48 |0.48 [0.50 |0.50 |0.46 |0.37
4 1 MRS 0.00 [0.00 [0.000 |0 0.00 |0.00
5RE: & - TN, 0.86 [0.87 [1.00 |1.01 |0.85 [0.92
6 B . RIEH 0.11 |0.09 [0.08 |0.06 |0.06 |0.08
THE : AOEF 0.88 |1.8 1.28 |1.50 |1.35 |1.44
8B . TDOMOEFIE - WFE | 3.1 3.1 3.64 [3.18 [3.55 |3.30
¥A

9 HE - mELFECR 0.16 |0.12 [0.03 |0.08 |0.04 |0.04
10 Bf - fa g 2.7 2.1 2.05 [2.27 [1.97 |1.13
118E: & - g 0.06 [0.07 [0.09 |0.03 |0.04 |0.06
12 B« 7L - LB 0.00 [0.00 [0.003 |0 0.00 |0.00
13 B : FHBREH 0.83 [0.90 |0.79 |0.77 |0.73 |0.58
14 B : fOEbK 0.00 |0.00 [0.002 |0.001 |0.00 |0.00
i 17.8 |19.1 |17.1 |17.7 |[16.5 |16.0

Ohno © (2010) %X, ~—7 v F3 27 v FHFRUIC K O ERLL 72 &0 aek

(kM & 2008, 2009) O#EMEEZZITC—H A FI v LAEREZHE L, &
FZ DWW TIE, ICP EENHIEIZL VI RI U AEBEZ ST L, P 16 0
E AR - REFEOERNODERMIEO— FEREZ RO TRLND D—
HZ FIULAEBREZHE L (BMNES, MRS (LOD) | LOQ. ND
B OND 7 —# OB FNZH W TIEELHEIZ2 L) o bk oW ik, ICP
BHESIEICL Y I FI T LARELZSHT L, —H 2LEERT 5 & L THEK)
SO—HA RI U LAERELZHEE Lz, ZOREE, &L OEK D D—H
71 R U LAEEEOE SRR 2EIT 22.843.08 ug/H Tho72, ZHZ
X, KEOZFOMOEFFEMROFGDRKREL, ZNENOH RI U LOHEE

EHEIT 4.3+2.6 ug/A. 3.7+1.2 ug/ A Td - 72(ZH 30),

b. BEAEICLDDFIHLIEREKT
Watanabe & (2013) 1%, 2001~2004 FFDAZE (12~3 A) 12, EIHRED
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/NIR61296 44 (BN 159 44, I 1837 4, 3~6 k) & XIZRIT 24 FFH D2
TICED DRIV LAEBREOHELITo 72, A PIZHRE N HE Lz
B EFREOLD B RITMZ, BRESK, TOMOKAME G AT > )
EEBOWHDIRNT T AT v I RalRE L, MEEFEH L TERMEE S
F. BBROBEEEZE L%, DFEYR— AL, ICP E&0iEIC
FOHFITNREZRE L, 7ok, A#HAETIEL, LOD (0.1 ugkg) %~
6] > 72 43 ATAE F 13, LOD @ 1/2 & L CHEH L7z (ND iz oW CidatdiZzz L) .
7R U LEREORMEEME GRMEERZ) 1% 11.82 (1.80) ug/H (0.60
(1.81) pg/kg KEH/H) Thoto, — HEREITFEIZEWEIE N TH -
7o, KEY D OBREICHAEREZEBIRO bR oTe, ZTOZ b,
71 R U AEBEREOFRICLE D BNX, FEICHE L FEREsinc ik
KT D EWRBIND ELTNDH(EH 3,

BRBEAE (2017a, 2017b) 1%, Pk 28 HFELEME DO AN~DIEL BEET =
2 TIRHECE VT, 3 IO 15 4 OFARE (40 mLL b 60 HAT)
? 3 AMOBRREREZIT- 7, RRERE 20 L7=1%. ICP EENIEIC
L0 RIULREZRE L2 (B TERE 0.033 ng/g. ND 22 Ciat
#WeL) .

ZORR . BENODOHN I T LAEREOFHEIT 0.20£0.10 ug/kg (KEH/H |
PRI 0.19 pg/kg KE/H . 7 —Z O#iHIL 0.071~0.42 pg/kg (AH/H TH -
7o WEEGHA & O AR 4 1R T(B ] 32, 33),

K4 TRH23~28FEDOEREHARICLDIN FIVLEREDHER

(ug/kg AE/R)
XA | FHE | EEREE | A ErnEE|
Rk 23 4EE 15 4 0.24 0.10 0.24 0.059~0.39
YWoRk 24 4 15 4 0.27 0.12 0.25 0.11~0.57
oRk 25 4 15 4 0.25 0.12 0.23 0.11~0.56
Rk 26 4 15 4 0.23 0.086 0.21 0.13~0.47
YoRk 277 4B 15 4 0.22 0.10 0.19 0.12~0.42
WoRk 28 4F 15 4 0.20 0.10 0.19 0.071~0.42
ESOE = 90 4 — — 0.23 0.059~0.57

61 AV, AER~15 M E Ta/hME L ERSND,
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c. ETLNEEZRAVVEIEKCEEHTE

BEMOKEER (2016b) 1X, EHEREWF I R 7 AREEEFARS R L EE
Jrfh s TRt F 2 TR ERUEE - BIREFIE O R DIEF R | 1281 2 17
~19 FJE (4 FHix3 HH) OBEELEFHSER CUF MBIRET—# 1 L9 ,)
ERAWT, BEYNLOHN RI U LAERELZHETE LT,

FT, OL LT, FEREICBTLEZEDTON KU LT L5
BT — % OYEEYEREE N HbE T HIEICL T, B RIY
LOFELEBRIREZRE L, £5 RO 312, OIZ X2 EIREHEHEE
KT, ZOEMTHHE CK /hE, KE, BVl L, 1Z95NAZEH, TmER
X ICALCA) IZoWVWT, QL LT, BEvTFhiaiIal—g k5B
WEDOHEEIT-oTo, £, T BUANDEEDIZONTIL, 7 I U AEE
BEERAOEEBII/ NS NWEEBZONDZENL, TXTOAN, I RITLE
BfERE (0.04 ng/kg (KE/H) Z2HHEBRTHLOEELE, IHIZ, K
HETHN—TX TV WANIZOWNWTIE, F—F AT ATy NAXT 4
(TDS) TfFoALi=fE (0.03 uglkg (AHE/H) ZHWV, T XTOANELL Z
DEDON RITLEHNPOLHEAEBIRT 2008 Lz, K4 KUE 612, @
I L AEEEHEEM R EZ T, BHRKEAIL. ZOREND, ARADOR ML
SO RI Y AERENVERIBFLYD WO L THWDZ ENgholzl LT
B \EFEORAEFEZES TOIUR, BE2HDO0 NI U LAOEBRIC XY
~NOERENHD Z LB LD E L TWAH(SH 34),

K5 BEEYHLDAFRFIHLOEHERS
R0 LR | EEY O TEEHE R JEEEW) 5 D

5 iy 24 ﬁFiﬁifwﬁW%
(mg/kg) (g/HIN) '

(nglkg RHEH/H)
bS 0.05 164 0.149 (46%)
INE 0.05 59.8 0.054 (17%)
KE. 0.11 18.3 0.037 (11%)
IThv Lo 0.02 38.4 0.014 (4.3%)
IFONAE D 0.06 12.8 0.014 (4.3%)
TERE 0.02 31.2 0.011 (3.5%)

62 EERARME O DHENFET 256, EEBARGEOFEL S 0D 6
T, FOREFON RI U LRBENRTEERRD 1/2 THD EHE L TEHE
ZROT,
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WA CA 0.02 18.8 0.007 (2.1%)
AR 0.01 34.9 0.006 (2.0%)
F< k 0.01 32.1 0.006 (1.8%)
XY 0.01 24.1 0.004 (1.4%)
SRS 0.04 5.2 0.004 (1.2%)
XwIHb 0.01 20.7 0.004 (1.2%)
F<EW 0.01 17.7 0.003 (1.0%)
7 0.01 12.0 0.002 (0.7%)
ZIED 0.03 3.9 0.002 (0.7%)
nE 0.01 9.4 0.002 (0.5%)
AL X 0.01 6.8 0.001 (0.4%)
L AEL 0.03 1.5 0.001 (0.3%)
A+ 7 0.03 1.4 0.001 (0.2%)
RFENY 0.01 3.1 0.001 (0.2%)
T AIRNT T A 0.01 1.7 0.000 (0.1%)
Iz Az 0.02 0.4 0.000 (0.0%)
ol e 0.12 0.03 0.000 (0.0%)
s 0.322

XAARNOELEEL 55.1kg & LTRIAE L, 72, () ZREICHDDE

AN
Mo

IZACA E Ot
2% 12%

;ﬂ;uo;uu : \\\\\\?\\“} aas

11%

IJ\§
17%

3 BREYNLODNFIILOFEHEREDES
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f i 2

3.5 -

3.0 —

25

1.5

1.0

uy
=1

4 tHTREODEREYNICDH FIIVLEREDSHDHTE

0.0 - i =
Q
=]

=
-

wn
-

T
=]

[ug/kg AE/E]

&6 HNEFEIVLEREOHM

1 R o LAEEE (pgkg (KE/A)

)| 25%ile | HPR | 7T5%ile | 90%ile | 95%ile
fiE
B OPE | K hE KRG X
7o el 3o 028 | 0.17 | 024 | 0.34 | 048 | 0.60
5 O|AEI, EERE, ' ' ' ' ' '
£ H|ICACA
& ESEYPIN 0.04
D DOEEE 0.03
HEk 0.35 | 024 | 0.31 | 0.41 | 055 | 0.67

XK DOERTO%ile (T X—B L XA NVEDZ L,

(2) &5
IO RFHEKOD FI U LAERELE LT, 4 73 [0 FAO/WHO & &M
(2011) IZBWTE LD OLNTZMADOHETED
v LAEREEZR TIRT, DR B D2H~12) 1TV T, A=A NT7 VT K
UKEOHER T 3.9~20.6 pglkg E@ SN TR D . BRMNAEHZ2HE (EFSA)
OHEFHE, XUZ V7 T 23.2 pglkg RE/A Th o7z LA SN TV D (SR

NHEMZE % (JECFA)

35),
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K7 SEOBEHEDHEH FIVLERE

(BA)

SRR e T2
[ S ik HEE DERON.D. O (nglkg R/ (uglkg RHE/
H) H)
F—=AZ7 VT N.D.=0X (% LOD 2.2~6.9 —
FY L7 L 9 —
HE N.D.=LOD/2 9.9 —
KR N.D.=LOD/2 9.1%1 12.1%2
EFN L7 L 12 —
LN v N.D.=L0OQ/2 5.2 6.9%3
i [E] N.D.=LOD 7.7 —
pNES| N.D.=0 4.6 8.1%4
X1 AE (16 2°E) OFEIFEEE O 9l

2 HRITLADIZIBEOEN L 2 OOBMEED 95 R—FB 2 A VE L F
DA D EEALEE D S 2 IR L 7

3 KBMAT IV —OERHEWS R U ARE L EEEIEN DA

X4 BFEEIEE NV FIVLIENOFEH LIS ESMO 90 X—k &AL

(A

JECFA (2021) (28T, 32 ETITONIIEN 44 OERIFAENE L D6
e BRI LOVEEBIE F/MEIX~ U LFIE O A D 0.6 nglkg R/ A |
BRI EOFH (4~115%) O 24 pglkg KE/H ThH 5 Z & BNHRE SN (E
8 36),

EFSA (ZRINHEA IR E O 9 5 22 7>[E K ORI FRF i O 3 2 [EHOFHE % F
EOBHEHROD I UL EHEREIL BRI B T, 18 A € 1.23
~7.84 ng/kg INHEA, 18 Ll ET 1.15~2.53 ng/kg RE/H, SIEREE (95 %
—B U HA) ITBWT, 18 WA T 2.19~12.1 ng/kg RE/MA, 18 L ET
2.01~5.08 pg/kg (KEHAHATH 5 & #HE L7I-(SH 37),

2. REEMNLDIECE

(1) XK=

BE (2021) 1, SRCEEFERKIBRWEET=4 )V THEICB VT,
AERKQUGHITZL T D AIEEN O 2WEUSNOWES L L TREF O I

63 [THERKIGEWE ST 5 R0 2B (BRI ELS) 112
BENRVWETH LN, THAERQIGEMENEGE~=27 V] (BREL
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7 LR OTE DM ONLEDIEEZRE L TWD, iR E L 3 IR (BER, H8 R
R ORI L) o—fixBR556415 Him D A 1 [BOHE RS RO B EHE 2 F i LT

(LOD, LOQ K UNND FUZ W TIEREHE 2 L) » K&K A FI U AREDY
EA R B O HL AR I VR C 5.0 ng/m3, i KU HLSUZFE IR C 0.0040 ng/m3
TH - 72 (504 38),

(2) L
BREZTIE 2000 4E, £E 10 #Hd 193 50K E % (0~5cm) Vo7
NDT RI T LREOUEEIToTZMEREZBRE L TWD, TORKE, 10 Hultko
7R XU LAREOFEEIT 0.19 mg/kg, FHEIX 0.13 me/kg, #iPHIEL 0.04~
1.01 mg/kg ToH - 7-(ZH 39),

Takeda & (2004) X, HAD 78 T OFHML PEHHEE L7 514 O+
BB 2 ey ift% . ICP EE&OWIEICE YV B RI v AEELRIE L7 (LOD,
LOQ KUND Uz >WTIdRt# e L) o ZOREER, B NI U LJREDOHFRAR I
0.27 mg/kg. B FEHEIT 0.33+0.28 mg/kg. #ilHiX 0.021~3.4 mg/kg TH >
oo THETFTBICHRTERBIZBWTY VELEBIZH FITARBENGL, U Uk
JEEHZE K T2 Z &R E iz & LTV 5 (R 40),

Ishibashi & (2008) (%, EWN 19 KD 41 OFEN S, 2006 F 12— FFERE
WHEIZEEND T R I U LREZRESE-ICP EEOHEIC IV EE LT,
TR K v AREOHRIE () X 0.563 (0.123~2.89) mg/kg ThH -
(&M 41),

(3) ENE

Yoshinaga & (2014) (%, 2006~2012 ED -S> D HE/2 A FHIC B W TEAN D
—fXFRE 100 BFOFRERE =BG LNTENEO L TR oMcB VT, R
R, ICP BEONEICID I I VABREZNE L, 7 FI U LR
JE D /IME, I, RREIXZNEI 0.175, 1.04, 5.62mg/kg TH D, ]
WEE GROTEERZS) 13 1.02 (2.01) mgkg Tholo, HEAAEEL D H 10
UL BB SN TV = (B R 42),

BK - REBRE R KRR 1B\ T, SR RIS HT 2N rRE 728 D —
WaExtHRE LZb D,
64 —fXBREE & I [EE R APEC H BN L D BN KNS WHLE D Z
ETHhHY ., Fof, EERAREL (EEREE (FHEPTE) OrfEO#
) L IE ERITBEOHS) bEhEN 3 AT OHE SN TV D,
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(4) £FAM. b0

FHERT S (2011) 1E, 2010 4 5~11 A2, ZNOEELD/NFENE T, FREND
AETEZERNCHLS R AN GV REE TE DL, SRR T D et H 54
OB EA GL 135 ®f (L2, v~ —h—0 | K= F—iK
NE—FE, a T B, MR OMNT B, SR M ORGSR, BERG D |
hE 7V T RO VA, T 7YY —EHEOMAM) ZEA L, B KO
GO BERTRE /R R S B L B D i S TV 7 WA R AR /0 X B & B v
bR B RREIR R4y 2 BNy T, EnEnEmik s Lz (Gt 150 fiK) . ISO
8124-3 DRI A FfE L, ICP EEDHEIZL VY I RI U LDOEHELZH
L7 (B OVER FIRMEIX 1.33 (¥ 4.43ng/L) . T OREER, 2RIETHRH
[RAAKMG~1.19 ng/kg O TH Y, ISO HIEOWRHIREM (50 F7-1% 75
mg/kg) LLTFTH-o2 (2 43),

3. BEEMSDIECE
(1) BIEIZLBIELE
Uetani © (2006) 1£., HARDH I v AFEHYHE (TIERERY:E © At

) (ERBEME 567 4 (50 LA E) | o7 R v AVER MR (ARG LS : B

I Je OF C Hhdsk) (EERBME 348 A KN 2194 (Wi 50 bl b)) & xSRI

WU K DM R OPRF T R0 LRE~OFEZHAE LT, € ORF, FEHY

HUE, C I D K ORI R 7 LR E o 208, 15l T3z

IS o 7(FK 8, R 9, FEEOIX, IRPI R I U AREDFEEEN 2.0 pg/L
(2.3 nglg Cr) Lh b, F/=, MHh K U AREOVEHMEN 2.4 nglg LA EIZ7R

L EBEIZ L DRBII A LN/ 0D EEBEL TV D (BRI 44),

HETE

=
==}
=
==}

&8 FEEBRVEEFEOMPH I ILERE (ng/g)

TR B
Hudge | ANHc | AT Ao NE | Ao AT | PE*
TEE | AR R TRE | AR R
7 7

A |255 1.5 1.9 227 |22 1.6 1.5 [ <0.001
B |79 2.4 1.8 136 3.6 1.7 1.5 [ <0.001
C |88 2.2 2.4 121 2.8 1.8 1.3 | <0.01
XIEBYEH & O Lk
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RO FEREERVEREEDORFTHFIHLEE (L ug/ll. F : ug/gCr)
FEMEE W fe 2

Mg | AE | ST A fay NE | il K | PAE

EE | R EE | R R
7 7

A 248 0.9 2.6 223 1.3 2.1 1.4 | <0.001
1.1 2.8 1.7 2.5 1.5

B 84 2.0 2.6 143 2.5 2.4 1.3 | —
2.1 1.9 2.6 1.7 1.2

C 88 3.3 2.5 121 2.1 1.8 1.0 | —
2.7 1.9 2.8 1.7 1.0

SIEMRJE L & Lk

Ikeda & (2005) 1. HARDOIEGYuslE R M 12,846 4 (40~59 %) %
ST L AR R U AEE~DORBELZTE Uiz, T O, BIEE O

RATA B X0 KRBT L0 b &id o 72(BH 45),

H A B OS2 B S S 40T % JERRERR J WA D i e OSSR B 2

U LR AR 10 1R T,
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& 10 BUEAMPRUVRFD FIVLREICRETTZE

HED meh FIHLEE (ug/L) RpD REHLBE (ug/g Cr)
& peEE | s
FELEX JERREE (n) A E 2 (n) JERRNEE (n) AT 2 (n)

TN
0.19 1.34

R T—FF [N 17-T7 A 144 40 | — — = — | =me
(0. 08-0. 59) (0.19-4. 14)
0. 21 1.04 0.23 0. 41

] MF 25-69 | B 1,670 1,258 1,689 1,260 |  (zma7)
(0.20, 0.22) (0.98, 1.10) (0.22, 0.24)® (0.39, 0.43)
0.3 1.2 0. 31 0. 47

*E M,F, >20 B 2,118 799 2.118 799 |z 49
(0.30, 0.33) .11, 1.24) (0.28, 0.34) 0.4, 0.52)
0.23 0.79 0.16 0.26

*E M,F, >20 B 3,948 2,057 3,948 2,057 | (20 49)
(0.23, 0.24) (0.75, 0.84) 0.15, 0.17)® (0.24. 0.28)*
0.53 1.88 0.36 0. 42

thE MF, 18> B 613 217 613 217 | (M50
(0.49, 0.58) (1.64, 2.16) (0.33, 0.39) (0.38, 0.46)

BAR (JE;B5Zihig)

BB M, 35-49 C |06 (208 16 1.9 (1.82) 31 0.8 (1.55) 16| 1.1 (1.60) 31| (W5

E)8 M, 50-59 C |09 (1.88) 30 | 1.7 (1.97) 32 [ 1.2 (1.65) 30 [ 1.4 (1.46) 32

FEL M, >50 C |1.5 1.9 255 | 2.2 (1.6) 227 | 1.1 (2.8) 248 | 1.7 (2.5) 223 | (IR 44)

BAR (G5ithis)

AIE M, >50 C |22 @4 88|28 (1.8) 121 2.7 1.9 88 (2.8 (1.7) 121 | (IR 44)

# Al (BB 2R THIM LT —#
a: RPH R LR pg/L
XA TRAE GHIPH); B ARMTEEE (95%CD);  C A& E GRITHEME(R &)
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(2) BEEAFHFIVLEELNSDIEKBEERVTEERHETE

BRBEIT I 2000 45, 42[FH 10 #8id 193 #iS0 K+ (0~5cm) Vo 7L
DRIV LREORERBREWE LTV D, Eio, HHENS OBEREITN .
KRR, BFEEEON FI v AEBREAHE LY I v A EREOE SR
ZEM UTRER, BFEHRN 99.9%% Ho Tz (F 11) (B39 [HE] .

F11 KX, BEK, BERAOH FIHLERE (ug/kg/H)

KA | KRR 2 | BFERHB* | Xv s T To v At
N 4t p e

0.00029 0.0002 0.58 0.00003 0.58

(0.05%) (0.03%) (99.9%) (0.005%) (100%)

X1 TfEHL 4 MR 1992~1996 4EF-HME 1.9 ng/m3, AARADFELIAKE 50
kg, 1 Hd7m 0 OFEIPRE 15 md, WVLHH 50% CHEE

%2 HEF/KIEEE 0.005 pg/L. AARADTEEAE 50 kg, 1 H 7= 0 OFCEKE
Hi 2 L, WK 100% CHERE

X3 h—H Ay FRZT 4 (1988~1997 4F) “VHME 29 pg/H, HAA
DYEYARE 50 kg THEE

%4 0 ERIN Y 2 7T RESICIRET 5 & 0E L7 5 a 04T 1 AT
< R 2.2 uglkgl H . Ny 7 75 R RPOEE E D E
BE) 0.14 mglkg, WRIVER 10% CTHEE

Yoshinaga & (2014) 1. 2006~2012 4Ei2, ENO—#KZFEEE 100 HFOFwER
BB LR L o EmNEEZ B %, ICP BE&ONEICEI D I R U LRE
ZHIE LT, B R U LBEOHRAIE 1.04 mgkg & KEBRBEE#T (USEPA)
MARLTOD/NEOBENEEBRREOT 7 4V ME (100mg/H) MHHEH S
TRNERSEOHEE D R 7 A8 &I 0.10 ug/ H TH - 7=2(BH 42) [FH#8],

Ma & (2020) 1% 2017 4F, =3 FAREOSME O NG MHEHIRE LK
IS H R0 ARENRE ONA U R T v—7) 4T 37 4 % BRI+
ENHEY, ERITCERE (BFE, AUAX AN, HEETENZER) »H0
BRIV LNIKBEEEHTE LT,

TRTOREHL ICP B ESHEIC LV EE Lz, BEIX, 24 RO REREFA
Z 3 HEATW, 3 BIZIZR, A F v 7 7 U A b WFHEZRS) | KED
DB ERY) T B L ORERICIRF L, HEEZHAE L7, LOD (0.00005
ugl/g) & Flalo> 725l I 72 o To, N A X A NI, Fbat Z A% L 7=, LOD
(0.0002 mg/kg) % Flal- 7= EHIZe o7, T3IX, FOIEL D 5 b
B L7-, LOD (0.0006 mg/kg) # FEl->7alBHIeno7z, |EHNZERIL,
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=R 7% 1T EMRE L TR IR E 2B L7, LOD (0.4ng/m3) % LA
72 BHI R D 183.5% Th - 7=,

FWARFOH R T AREEFR 121277, £z, USEPA Ok A DI1E< #Efk
B ONUAFXANERE 30 mg/H, THEEAEE 20 mg/H, EXWAE : 16
m3/ H) ZHOWTHE LESEENLON FI v A \BEEE 131087,

BIEARDN S OFHRIT B EN 99.4%, T AKX A N3 0.47%., 15D 0.087%.
FNZERDN 0.053% CTd - 7=, Hazard Quotient (HQ) 65D F-HfE (#iPH) 1% 0.25

(0.019~0.86) (HKAENSDHN RI U AT BEOAHOVLIE (FiFH)
0.25+0.16 (0.019~0.86) pg/kg KH/H, MR 1ug/ke KE/H D HHET)
T, ARETH 1 ZFEloTW=Z EnD, BRI TAESRICEDIERSA
URAZ X720 EBZELTWH (B 52),

F12 BEEDDOHFRFIOLEE

TR i 5%ile | 25%ile | A | 75%ile | 95%ile | V- ) fil
+ £ %
{72
B 0.0011- 0.0036 | 0.0051 | 0.0069 | 0.011 |0.015 | 0.0087
(ug/g wet) | 0.036 +
0.0060
INTT A A 0.03-29 0.12 0.26 0.45 0.68 1.42 1.3 =+
K 4.7
(ug/g)
+-4 0.13-1 0.16 |0.23 0.28 0.4 0.64 0.34 +
(pgl/g dry) 0.18
FENZER LOD- LOD |LOD |LOD |LOD |0.00052|LOD
(ug/ms3) 0.0015
£ 13 BBELLDH FIHALIELEE
T (ng/kg RE/H) I AR = EREE
' (2.5+1.6) X101 1.8X102~8.6X 101
NI AH A (6.4+0.23) X104 1.67X105~1.4 X 100
2

66 HEEIT< BEAMEMEETHRLAEME, 1 X0 5/hS0WgGa, IERPALY A
TV EHEHI S D,
66 i ERERNHEE LT TWI (7 ug/kg KEMHE) 21 A4S0 LT,
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+ 5 (1.8+£73.4) X 104 4.13X105~4.3X 10

4

ENZER (8.1+£6.47) X105 3.17X105~4.2X 10
4

GEil (2.5+1.6) X101 1.9X102~8.6X101

(3) ETILEZRAV:IEKEEHT

Ikeda ©» (2015) %, 1991~1997 £ HA 30 Hulgkh & 45 Hilik 20 4 & x5
EL, MDD FITARE, RPD RIUARELRUOBREZSHIL, P D R
ULRERIRF A R I U LREORMELEE ZORNREDORE T —4 %7
2y b LTCERRA RO (R 14) , SHUIE 515 6 2072 E fE O 2 a2 fiE
OFPAIL, BT 12.5~70.5 ng/H. MHH K 7 LK T 0.46~3.98 ng/L.
RS R0 ARET 1.1~11.02 pglg Cr ThHoTz, BHPD KNI U7 AREIX
MAL IR K7 AREOHMO—REEE LU, fHEREIXEN
i r=0.76 X' r=0.79 (Wb p<0.001) THo7o (K5) ,

2003~2011 0O H AR NN ZEONYE M K U AREL 1.23 pg/Ll &
e, R ORSEFR S FI o AREIT 165 ug/H EHEE SNz, 72, HED
BRI LELSBEN RO A LMD 2000~2001 FEDOEFEFHH R A K2
U AR 1.26 pg /g Cr ZHWTEEF I I U ARELZHEE LIRS 11.5 pg/
HTHo72, 95 WEHXMOHPHILZENEI 11.4~21.Tug/H ., 5.8~17.3 ng/H
Thole, ZO_OOHEMITERD LA LNDLN, M LROIRF I K U ARE
DOHEEME DO BN ITHI 40% DZENGED iz,

MALORF S R 7 AREAZBEYIR LUAIE L, X BT A —FDORENE
W LRGSR, M FI U LAREIRRT I RIVAREIVLLEZETCH-
T2 e, EEOITRFI FIVAREID P FITARELZHNS
TN, KORBELIENRT A—=FIZESSHEMEIZRD Z ENRmBEIN-E LT
W5 (& 53),

K14 BEFHAFIVLREZHET SEIFEHK

X Y Type | K
M H I vL|BERPTFITVLR|95% Y = +10.18 + 7.19X +
IR EE B UL 1.772X2
(pg/L) (ng/H) EYER | Y=-1.13 + 14.36X
95% |Y = -12.43 + 21.54X —
LL 1.772X2
R\ RI UL | BRERPITFITVLAR|95% Y = +12.84 + 3.33X +
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i3 UL 0.169X2

ugl/g Cr) (ng/H) EE | Y = +5.35 + 4.90X
95% |Y = -2.13 + 6.48X —

LL 0.169X2
UL : 95%upper limit, LL : 95%lower limit

~
K

(a) 80
70
60 I
50 F
40
0r

Cd-D (pg/day)

0.0 .5- 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
Cd-B (ug/l)

Cd-D (ug/day) T
N8 58 38 3 8

10F

01 2 3 4 5 6 7 8 8 101w

Cd'Ucr (UQ’Q Cr)
K5 M (Cd-B) RURH (Cd-U) ARIVLREERENODARIVA
{EHE (Cd-D) DBk

4. MmH KIHLEE
(1) BER
DFELOREELIBEICET 22EHAE (TaFILAD)
T L O L BREICET 2 2ERE (DoFAREE) 1L BN 15 250
Hiulhi o & — D & 2 MBI T e i 103,099 44 (BRI 2011 4F 1 A ~2014
M3 ) RIS, HERD 13 BRI D E G L. AL OVINE ~o B8
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AT D AR — MHE TH 5613 M 54, 55),

RS SRR T/ oOFsE 95,010 4 CEY4A#E 31.17£5.05 5%) O
MH R ABEEOHRRfE (26~75 /S—E % A UHE) 1% 0.66 (0.50~
0.90) ng/g. FEHIEIL 0.75+0.38ng/gt8 T - 1= (B 56),

Nakayama » (2019) (&, fHh K3 U AREICHEL KT E2THIK
T & U THER A OMBE A2 TR Y, KROBIREIZLF S FI U LAREIZK
X7 ERITSRNEBLELTWD, £, mofbh R U AREIXH
SAEOIMAF A RI U AREL BT S LE 2.3~35 [FEVWVETH- (M
57),

@®Eiak— FAE

WAL = AR — NI AL O T & ONA FE RIS AT AR 22 1 o BB AT
BROWENE 749 4 (GEEBIR - #RHHES 2001 45 1 H ~2003 4 9 H . {1 2002
12 A~2006 F 3 H) #xtgic, HAERZEHL, BHEKOVNE~DRE
AHRETHHAEaR— FEETH D,

I EEE AR (FURIRRERR | T2k, e AR a, MRS . FrhR i
) N, FEEENAARETH S L, IEHETOHE (IHRE 36~42 #8)
ThoHrZ L, HAERDOHAERKEN 2,400g L ETHD 2 & HAERICE KA
WOAIEEN N EEEZSMAEREL LTV 5D (B 58),

Iwai-Shimada » OF#& (2019) Tix, HILHG OE T Ol 594~649
G DR ORHRM AT NI 7 LRE (GEIR 28 IZERIM)  (n=649) 1Tk
il 1.18 (#iPH<0.10(M IR ) ~11.23)  (25~T5%ile : 0.74~1.79) ng/mL.
I R v ARE (n=594) (X RE 0.53 (#EHH : <0.1008 HR )~
10.52) (25~75%ile : 0.10~1.25) ng/mL. JEAEH T K I 7 LAJEE (n=617)
Xl 16.95 (3.52~51.49) (25~T75%ile : 12.97~22.72) ng/g M EET
H o= (& 59),

67 = aF L&A — L X— (https://www.env.go.jp/chemi/ceh/index.html) .
68 JF & 213 nglg D HNL TR STV 523, Nakayama © (2019) (ZFi# S
LT AREL 1.0506 TH UC pg/L AT L= & = 4. Jiefii 0.69 (25~
75 N—EZ A E : 0.53~0.95) pg/L, FEIHE 0.79+0.40 pg/L TH -
7=
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B Dith

Nmiawati & OFA (2015) TiE, ALHEEIT L OHIARR TE o/
2294 (9~107%) (2008 4F K Of 2009 FEOFEIZHAICSIN) Ot KI ¥
I O SERE AR 21T 0.8610.12 (HFH : <0.3(EERF)~0.87) pg/L
Thole, FRAEIT 0.35 (WA NALHEIFH 0.20) pg/L TH-o7-, MH T RI T A
REIZEMEOTEN RO RELS, FETOMEERE S 7 F I U LMX<EIS
FHHETHZERBZLNT(BH 60),

BiBe4 (2017a. 2017b) 1. Ak 28 HFELEHE D A~DIZL BEE=
AU THEIZBNT, 80 4 DM GRE (40 mklh b 60 mekli, FXF
49.1 5% : B 44 4, M 36 4) O R U AR, FHHE 1.2£0.63
ng/mL, FRAE 1.0 ng/mL, 7 —# O#iHlE 0.27~2.8 ng/mL Th o7z (faH
FRRME 0.08 ng/mL) ., WEERA L Ok E# 15 17T (B 32, 33) [
8] .

#£15 FH2U~28FEDOHREICLAIMFH FEVLEREE (ng/mL)

RIGEE | FHE | EEREE | PRE EraEE|
Yok 24 4EFE 84 4 1.2 0.59 1.1 0.25~3.5
Rk 25 4 83 4 1.2 0.57 1.1 0.40~2.7
Rk 26 4 81 4 1.1 0.60 0.97 0.37~4.4
YRk 277 4 76 4 1.4 1.0 1.2 0.38~6.2
Rk 28 4 80 4 1.2 0.63 1.0 0.27~2.8
ESSOE =) 404 %, — — 1.0 0.25~6.2

F7o. R 30 FE~TT4EE \LFME DO AN~DIIFEET=HXY T
TE A ay MRS BT AMT I RI U ABEOREAZE 16 (TR T
(&8 61),

69 AFRAIL, “Ppk 29 FEEEICTHED & U J5 L O BARRITHE DR EHI B 5 e
EATVN, PR 30 AREED O IE, AAEE I DD 7 b— N FHED KA aENE
EVZBT DR OTNH L L SEER OB Z By E Lo S vy b L
LTERLTWD, 207, JEH OBEHE, HESRE OFEIE I i
STRLT . WEEDOHERR & OB & O EIINEETH 5 I
METOLERDH DL, LTV,
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#16 TR0 FE~SHN4FEOREICLSMHPH FIHLRE (ng/mL)

PRI 4 A X G VEE | ARAER | PO i A
7
2019 4 3 A 90 4 il 1 4% il i 4%
(B 43 &4, 2P 47 1 0.020 | 0.020 0.026 |N.D. ~
4) 0.078
Y 48.1 % i ER 1 ER 1Bk 1f ER
1.9 1.3 1.6 0.21~7.0
2021 #£ 1~2 A | 80 4 0.77 0.47 0.68 0.17~3.0
(B 27 4 2t 53
%)
A 39.7 ik
2021 4 12 H 121 4 0.64 0.38 0.54 0.16~2.2
(51 59 44, %tk 62
%)
A 43.2 7%
2022 4 10~11 | 89 4 0.94 0.57 0.80 0.17~2.7
A (B 43 44, ik 46
%)
YA 44.7 7%
ENTHEIN TS RICEEHOHLMF D FI v LAREAE 17 (TR
7
%17 EBATHRESATWAMFPAHRFIHLEE
Mtk - B A NE - i R (ug/L) 53
[N
& LR LT 2E (F | 3H62
D75 Ye Mgl (¥ Otk 144 4 )
(¥4 54.8 7.9 7#%) ® 2.21 ( 0.71-
V5 G tiugfE K @ 129 4 6.19)
(o) 11 J&)520) (CE¥)4E R 56.6 8.1 %)
2003 4= @ 3.21 ( 0.51-
15.42)
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HALH 5 SEIE (#EPE) (B 63)
A ¢ FEIG YL A BRI 222 4 A : 215 (0.76-
(2006 ) CE¥)4E# 61.917.5 %) 6.90)
B : {5 YL il B : % 623 4
(2001-2002 4F) CF¥)4F i 59.1 8.6 i) B : 3.83 (0.55
C : {5 Y Hi C: 2w 355 44 13.1)
(2003-2004 4F) CE¥FHs 57.56 8.1 7#%)
C: 347 (0.74
31.2)
At Fz gk M 429 4 SEHE () (%16 64)
FEVE Gu Hintnk CE¥4E N 54.6 9.1 %) 1.57+2.11
2003 4= (0.50-10.00)
(2) @5

WANPOLREINNTWVWDLILEE N ER e 2a—~ o XA FF=H Y T
(HBM) ZTHEINTWAIMF D KI 7 AREAZER 181, # 182 1777,

£ 18-1 BALLMESIATWDMAH FIHLEE ()
Hih - A A N - B (ug/L) 53
ik
TOT
SRIESPANIITES) o B (5| (6D
D75 Y el (3 D123 4 95%ile)
¥ 45.6 £11.2 %) @1.3 (0.5-4.7)
@5 Yu g B ©219 4
¥ 46.1£11.4 %) D12.1 (4.4-38.7)
Hh [ e P o B (5| (66
OF 2%5: i AE e D253 4 95%ile)
CE¥)4E 55.3+£12.9 %) D1.4 (0.4-4.1)
QHFEFLHY I FER | ©243 44
(CEH)4E i 49.5+11.50 7%) ©4.0 (1.0-11.5)
(DH 75 L g fE R @294 %,
(ChinaCad study) CE%JAESS 51.7112.1 %) 9.3 (3.1-34.3)
B A A= — kK Refnr 15 fE (Bl 67)

157




20 LAk 2,610 44

20 %L E : 0.295 (0.277-0.314) (0.270, 1.35)

*;

provide a valid result.
LOD=0.1 pg/L

Not calculated: proportion of results
below limit of detection was too high to

D5 G il (3 D81 4 OB1£:0.9(2.2) .
(i S-S 61.1/ 58.1 %) ) et 0.8 (2.1)
@75 Y Mt {1 B ©600 4 @B 1ME:6.9(1.9) .
(S fm Y F-fin 55.6/ 53.1 1%) et 5.2 (2.0)
M
YL — 736 4 ok 5 (5| (BHes)
FEIG Y I (FORAE A fin 15.4 7%) 95%ile)
0.18 (0.14-0.28)
£ 18-2 @A LHESNTWAIMFH FIHLEE (HBM %)
W | A PIE- S N Ml Ko LRE (pg/L) 5T
K[E (National Health and Nutrition Examination Survey : NHANES)
2015- 1Ml E | 4,988 4 BEHIE(95%CI) (50%ile™ !, 95%ile) (/R 69)
2016 Ak ¢ 0.238 (0.224-0.253) (0.220, 1.22)
B 2,488 4 k2 0.215 (0.201-0.230) (0.180, 1.17)
M 2,500 4 etk ¢ 0.263 (0.244-0.282) (0.250, 1.25)
1-5 5% : 790 4 1-55% : * (<LOD, 0.160)
6-11 7% : 1,023 4 6-11%% : *  (0.100, 0.200)
12-19 7% : 565 4 12-19 7% : 0.133 (0.123-0.144) (0.130, 0.330)

717 % (Canadian Health Measures Survey : CHMS)

2018-
2019

3-79 7%

4,596 4

B 2,330 4

2,2

357 : 4

6-11 7% :

12-19 5% :
20-39 7% :

40-59 7% :

60-79 7%

66 4

82 4
500 44
504 4
1,053 4

1,083 4

1974 4

L I fE(95%CI)

H R (10-95%ile)

21K : 0.24 (0.22-0.26)
0.21 (<LOD-1.7)

Bt 0.22 (0.19-0.24)
0.18 (<LOD-1.9%)

M 0.27 (0.24-0.30)
0.26 (<LOD-1.5%)

355 : —
<LOD (<LOD-0.21)
6-11 /% : —
0.099 (<LOD-0.20)
12-19 7% : 0.13 (0.11-0.15)
0.13 (<LOD-0.32)
20-39 5% : 0.24 (0.21-0.27)
0.21 (<LOD-1.8)
40-59 7% : 0.32 (0.27-0.38)
0.26 (0.11-2.4%)
60-79 % : 0.36 (0.33-0.39)

0.34 (0.14-1.8)

(M 70)
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[E - M | EEE pop = N M H B2 A (ug/L) 5IHT
*Use data with caution
LOD=0.097 pg/L
T
KNHANE | 2017 19Ul F | ftdiZe L TRAETL I (95% CT) 2 (M 71)
S $2008-2017 T 16,873 | 41& : 0.72 (0.70-0.74)
(Korea 4 Bt 1 0.64 (0.62-0.67)
National etk 0.83 (0.80-0.86)
health and
nutrition 30 A ¢ 0.42 (0.39-0.45)
examinati 30-39 %% : 0.60 (0.57-0.64)
on survey) 40-49 % : 0.89 (0.84-0.94)
50-59 7% : 1.00 (0.96-1.05)
60 meLl | : 1.08 (1.04-1.13)
]
W, FEER, | 2009- 6-60 7% 13,775 4 WATEHIE(95%CI). (50%ile, 95%ile) (M 72)
o 844 | 2010 44K+ 0.49 (0.48-0.51), (0.49, 6.16)
(A, Bt 6,635 4 B+ 0.60 (0.58-0.62), (0.52, 8.58)
JEEE . L M 1 6,840 4 2otk 2 0.41 (0.40-0.42), (0.48, 2.07)
R, K
P T 6-12 7% : 2,082 4 6-12 7% : 0.21 (0.20-0.22). (0.27, 0.84)
wakg . & 13-16 7% : 2,443 4 13-16 %% : 0.30 (0.29-0.32). (0.37, 2.07)
. 17-20 7% : 2,045 4 17-20 7% : 0.47 (0.44-0.49). (0.45, 5.15)
) 21-30 7% : 2,390 44 21-30 % : 0.68 (0.64-0.72), (0.60, 8.52)
31-45 5% : 2,383 4 31-45 7% : 0.77 (0.73-0.81). (0.73, 8.39)
46-60 7% : 2,432 4 46-60 7% : 0.84 (0.80-0.88). (0.82, 7.17)

K1 ZORTOY%ile 1T/X—B L FANVEDZ &,
2 PERI, AR, SRR, BtEIRRE, B OOEEIE, FEET Y 7 (@ iTE IR W ONEEE
T TR U7 fif

5. REDRFIHLEE

(1) EA

Watanabe HOFHA (2013) TiE. 2001~2004 D& Z (12~3 H) 2. &
WD/ 296 470 (BT 159 4, 4l 1837 4. 3~6 %) ZxRICHIE L= H
IR ORI I1 B X7 LYREE O ST EEIE (STEEERZE) 1% 2.45 (2.19) pg/g Cr
Tholz, Bl HICFIE & DICTARITEML TV, JRY o 1-MG RE D%
(AR (STHEHENR ) 1% 0.84 (1.82) mg/g cre TH-o72, KT a1-MG
JE\AER RO BIIA LN - T2(BR 31 [H48] .

BRBEE (2017a, 2017b) (%, PRk 28 FFELFEME D AN~DIX BEE=H
U o BB T, 80 4 DFHA G (40 ikl [ 60 AR, Xl 49.1
ik o: BYE 444 LM 36 4) ORFIRORF A NI U AR, FE 0.90+
0.61 pg/g Cr. HHAHE 0.70 pg/g Cr, 7 — % O#iHIX 0.12~2.9 ug/g Cr ThH-o 7=

(Wi FIRME 0.12 ng/mL) , WEEFHA & Otz £ 19 1R (B 32, 33)

70 BELRAR A HE L7 AEE 256 4 (BBIR 186 4. # i 1194)

159



[#548] .

#19 TR 24~28 FEDORHEICLBRPH FIYLEE (ug/g Cr)

R | FHE | EEREZE | PRE ErREE|
Rk 24 FE 84 4, 0.98 0.56 0.89 0.21~3.1
Rk 25 45 83 4 0.84 0.56 0.64 0.11~3.1
Rk 26 4% 81 4 0.93 0.58 0.81 0.16~2.8
Rk 27 4 77 4 0.99 0.76 0.69 0.12~4.7
Rk 28 4 80 4 0.90 0.61 0.70 0.12~2.9
ESSUE S 404 4 — — 0.74 0.11~4.7

FTo, FRK 30 FE~DTAFE \LFWEDON~DIZLBEEET=F Y T

(A 1 MR 20)

(2 61),

FEICBITARFT D RI U LABEBEOREEALZE 20 ITRT

£20 FHINFEE~SHN4FEORAECLDRFAFIVLRE (ug/g Cr)

RN

XHGH

A

]
7

R fiE

i A

20194 3 H

90 4

(BM: 43 4. it 47

%)

A 48.1 %

0.62

0.45

0.52

N.D.~2.4

2021 4 1~2
A

80 4

(BM: 27 4. LMt 53

%)

ERJAENS 39.7 1%

0.60

0.46

0.48

0.066~1.9

2021 - 12 H

121 4

(5™ 59 4. %t 62

%)

A 43.2 %

0.57

0.45

0.43

0.042~2.1

2022 A 10~
11 A

89 4

(5 43 4. LMt 46

%)

SEY AR 44.7 W%

0.81

0.69

0.55

0.093~3.4

Ilmiawati HOFHE (2015) Tix, dfEEE)IHO/NE 229 4 (9~10 %)
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(2008 KO 2009 F-OFIZFHAEIZSIN) ORF A R I T APREOFEIfE EFE
Y7213 0.400.36 (FiPH : 0.13~4.67) pglg Cr TH 7=, FHRAEIE, 0.33 (U
SACELPH 0.20) ug/lg Cr TCTho7o, IR I U AREIBMA DT

(Kelp) OfEHE L ORHENA L NT- (2 60) [FH48] .

ENTHRE SN TWD LRI DO HDIRP I R I U LREEZRK 21 1T,

x21 EBRTHRESNATWSRFHD FIIVLERE

Hitds - G A N - il R (ug/g Cr) FIH 3
[N
B LR AT E (0 | &He2)
DIEB Y Hidele (1 D2t 144 4 )
CEHIFH 54.8 7.9 1%) @D 3.36 ( 0.33-
@75 Ge s K @7t 129 4 13.22)
() 1| &) CE¥4E | 56.6 £8.1 1#%)
2003 4= @ 6.30 ( ND-
23.67)
AL SEHE () (B 63)
A FEVG Gt A R 222 4 A : 3.03 (1.04
(2006 4) (CEHJFEHR 61.917.5 %) 16.7)
B : 154 i B : ElF 623 4
(2001-2002 4F) CEHJFHr 59.1£8.6 1%) B : 4.38 (0.51-
C : {5 YLt C: jBlw 355 4 27.3)
(2003-2004 4F) CE¥4E# 57.5£8.1 %)
C:6.24 (0.35
29.7)
3 Hius (& LR, B | 828 4 24 W55 R (B T9)
Je OVFiak L i) H: 410 4 2%y )
FEV5 ettt T 418 44 o fE (5
1997-1998 4 Al 49 7%) 95%ile)
(INTERMAP) B 0.8 (0.2
3.8) 1.3
(0.2-4.8)
ek 1.8 (0.4-
81) /1.6
(0.4-7.3)
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24 RS R (B T4)
AL
40~49 7%
Bt 06 (2.8)
1.5 (2.4)
50~59 %
Bk 1.1 (2.4)
2.2 (2.4)
A Hdk et 429 4 EEIfE (FEPH)
FEV5 Gl Hin e CEH#)4F 5 54.6 9.1 7#%) 1.93+2.05 (B 64)
2003 4= (0.29-11.83)
A )1 B ) Tk 6,032 4 AL (&0 | R T5)
175 Y= Hi B 2,578 4 )
Shimizu 5 (2006) | (T FEFH 64.0 75%) BYE 3.0
Kobayashi & (2006) | %tk 3,454 4, (0.01-49.6)
CRAT M 64.1 73%) ) 7 4.2
(0.02-57.6)

(2) &5

AN SHE SN TOD L O T HBM TG SN TWDRF S R
U LBRE AT 22-1, F 22-2 1T T,

£22-1 BADLLHESNATWARFPHD FIVLEE OUHE)
Hid - G A A NE - IR (ug/g Cr) 53
ik
TOT
SRIESPANIITES) PR Wl (5 | (B 65)
OIEVE Gt B D123 % 95%ile)
CEHIFH 45.6 £11.2 17%) M3.1 (0.5-10.6)
@75 Y it B ©219 %
(CEH)AFEHS 46.1111.4 7%) ©@13.5 (3.2-43.6)
Hh [ e P S PR Wl (5 | (B 66)
OF RS e R D253 4 CF¥4FH#E 55.3112.9 | 95%ile)
QLB Y I 1 | i) ®2.1 (0.3-5.2)
(DH 75 e g fE R @243 4 (CE¥H)FH 495+ | @3.9 (0.7-12.2)
(ChinaCad study) 11.50 %) 311.2 (3.4-40.9)

162




(3294 4 CE¥4FEER 51.7£12.1

%)
Hh [ e 5 o {5 (5| (3R 76)
D5 Y ek (1 K OIEVE Gtk 284 4 95%ile)
Q7% Ge HitsgefF B OV YLtk 832 4 ® 1.70 ( 0.67-
TR ELPE 40-79 % 4.60)
@ 5.53 ( 1.41-
29.16)
B A A= — ] PR 2% (n] SEFA (B 67)
D75 Y el (1 D81 4 OBM:0.5(1.9) .
&P 61.1/58.1 %)) | &t : 1.1 (2.3)
NS e @600 4 @%M::6.3(1.9) .
AT 55.6/53.1 75%) M 7.0 (1.9)
RN
2w —F F—F | FEEREH 30 4 24 WF[H & IR -2 | BT
i) (H Rl A s 39 77%) il
FEV5 YL Hinteg 0.11 (0.01-0.52)
Ay x—T v U7 | 26884 o 5 (5| BT
7 (2004~2008 A=HF D HHJLEAE | 95%ile)
LT =AM~ T 2| 63 Xix 64 % 0.34 (0.15~0.79)
K
(Swedish
Mammography
Cohort)
FE1H Y
A7z —F > I—TF | Bk 886 4 ¥ 5 (5| BIRT9)
R (2002-2004 4EH DS54 | 95%ile)
(MrOS study) 75.3 7% 0.31 (0.11-0.71)
FE1H Y
AL —FE 736 4 PR g i (5- | (B 68)
FE1H Y (H A A s 15.4 73%) 95%ile)
0.09 (0.07-0.13)
AZTF YA
ik 30 o> 92 F—# | 26,051 4 S (1 80)
v bk 3.43+3.17
(" BHL8OT—XtE > K 50 LA T
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T T NICET DA
7t)
1993~2015 4

2.26+2.66
50 mLA L
4.19+2.76
TUTN
3.981t3.20
HA

0.48+0.44

3CHk 21 oD 89 7 —X
Ty b
1980~2020 4

SEEIE
2.06+2.83
TUTN
4.311£3.45
=P
0.60*=0.34

(14 81)

%+ 22-2

BADOHRESNTWDIRFPAHFIVLRE (HBMF)

M | BHAESE | HRE

NE

JRAEFH R LEE (pg/g Cr)

51T

K[E (National Health and Nutrition Examination Survey :

NHANES)

2015-
2016

1kl

3,058 4

Bk 1,524 4
otk 1,534 4

3-57% : 485 4
6-11 7% : 3794
12-19 7% : 402 4

20 LA b 1,792 44

AT FEEIE(95%CD) (50%ile™ !, 95%ile)
4K : 0.144 (0.135-0.154) (0.139, 0.781)
B2 0.116 (0.109-0.123) (0.111, 0.561)
et :0.178 (0.162-0.196) (0.185, 0.915)

35 :* (<LOD, 0.227)

6-11 % : * (<LOD, 0.157)

12-19 % : 0.052 (0.047-0.058) (0.050, 0.147)
20 LA E:0.190 (0.175-0.205) (0.188, 0.882)
*: Not calculated: proportion of results
below limit of detection was too high to

provide a valid result.
LOD=0.036 pg/L (7 L' 7 F = HHIE/R L)

(&1 69)

2015-
2016

18-65 7%

1,899 4

Lt 51%
26-44 5% : 40.7%

pg/L (7 V7 F = HEH )
L fE(95%CI)

£{K :0.17 (0.16-0.19)

Bk 2 0.13(0.13-0.14)

otk 1 0.22 (0.20-0.25)

18-25 7% : 0.09 (0.08-0.10)
26-44 7% : 0.15 (0.13-0.16)
45-65 1% : 0.26 (0.23-0.28)

(MR 82)

#1+# (Canadian Health Measures Survey : CHMS)

2018-
2019

3-79 7%

2,531 4

A2 E(95%CI)

H R (10-95%ile)

4{K : 0.20 (0.18-0.23)
0.21 (<LOD-1.0)

(08 70)
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- Hulsk | AR PoE =4 N JRAFH RKI v ARRE (ug/g Cr) ST
B 1,254 4 Bt 0.17 (0.14-0.19)
0.18 (<LOD-0.79)
Lotk 1,277 4 et : 0.25 (0.22-0.28)
0.27 (<LOD-1.3)
3-57% : 51564 355 —
<LOD (<LOD-0.40)
6-11 7% : 498 4 6-11 % : —
0.094 (<LOD-0.24)
12-19 7% : 505 4 12-19 4% : 0.074 (0.060-0.093)
0.082 (<LLOD-0.29)
20-39 7% : 329 4 20-39 5% : 0.15 (0.12-0.18)
0.16 (<LOD-0.46)
40-59 1% : 341 4 40-59 7% : 0.30 (0.26-0.35)
0.29 (<LOD-1.2)
60-79 ;% : 343 4 60-79 7% : 0.44 (0.41-0.48)
0.41(0.17-1.5)
LOD=0.047 pg/L (7 L' 7 F = HHIE/R L)
CEAES
KorEHS-C | 2012- 3-18 7% 2,379 4 pg/L (7 V7 F = iER L) (&M 83)
(Korean 2014 S V- (95%CI)
Environm 95%jile (95%CI)
ental 44K+ 0.40 (0.39-0.41)
Health 1.07 (1.01-1.14)
Survey in Ttk 1,228 4 B 0.41 (0.39-0.43)
Children 1.07 (0.99-1.18)
andAdoles Lk 1 1,160 4 1bE : 0.61 (0.57-0.64)
cents) 1.58 (1.39-1.83)
3-5 5% 1 427 4 3-5 7% : 0.39 (0.35-0.44)
1.37 (1.23-1.53)
6-11 7% : 958 4 6-11 7% : 0.37 (0.35-0.38)
0.84 (0.79-0.94)
12-18 %% : 1,003 4 12-18 5% : 0.44 (0.42-0.46)
1.00 (0.92-1.11)
KoNEHS | 2012- 19wl | | 6,469 4 ng/L (7 V7 F = AH1ER L) (1 84)
(Korean 2014 A 2 (95%CI)
National b il (25-95%ile)
Environm 41k : 0.38 (0.36-0.39)
ental 0.40 (0.24-1.36)
Health Gk 2,769 4 B - 0.39 (0.37-0.40)
Survey) 0.40 (0.25-1.29)
A+ 3,700 4 1M 0.37 (0.35-0.39)
0.39 (0.23-1.46)
i
TR, PEES, | 2009- 6-60 i 13,427 4 pg/L (7 V7 F = AER L) (B 72)
o 845 | 2010 A EHIEO5%CID). (50%ile, 95%ile)
(dbxm, Bk 6,844 4 44K+ 0.28 (0.28-0.29). (0.30, 2.40)
IR, 1L etk : 6,583 4 Bk 2 0.29 (0.28-0.30), (0.33, 2.15)
R, L 2otk + 0.28 (0.27-0.28), (0.28, 2.70)
B EEE 6-12 %% : 2,295 4
k. & 13-16 7% : 2,344 4 6-12 7% : 0.19 (0.18-0.20). (0.16, 1.35)
g, M 17-20 5% : 2,123 4 13-16 % : 0.27 (0.26-0.29). (0.29, 2.27)

A)

21-30 % : 2,187 4

17-20 %% : 0.31 (0.29-0.33. (0.35, 2.40)




- Huls

AR

XA

N

SR KX U LRE (pg/g Cr)

51T

31-45 7% : 2,328 4
46-60 7% : 2,150 4

21-30 #% : 0.27 (0.26-0.29). (0.29, 2.12)
31-45 5% : 0.31 (0.30-0.33). (0.35, 3.08)
46-60 5% : 0.40 (0.38-0.42). (0.48, 3.18)

%1

ZORTO%ile TX—B L ZANEDOZ &,
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<BEEFR>

a1-MG a 1-microgloblin : «1-X 7w 7L 7Y

EFSA European Food Safety Authority : BN £ 5722 2% RS

HBM Human biomonitoring : £t =2 —~ A =X L J

ICP-MS Inductively Coupled Plasma : #F&EfES 77 X~

ISO International Organization for Standardization : [EIFFEHE(L
Fi

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [FRI& MR FE =%

LOD Limit of Detection : R 5

LOQ Limit of Quantitation : & &R

ND Not Detected :

TDS Total Diet Study : h—X /L XA v FAXT ¢

US EPA United States Environmental Protection Agency : *K[EEREF &

T
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<S>

I o

10.

11.

12.

13.

14.

15.

EMOKPER: AELFWEGARERERRT — 2% (P 156~22 ) 2012
JEMOKPERS: AELFWE G A RERAER R T — 2% (PRl 23~24 ) 2014
FEMOKPERR: AELFWE A RERAER R T — 25 (VA 256~26 /%) 2016a
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