HRYEES
()

ARETOL

(% 2 hR)

2010%4FR
BmREERAESR

B3 —1




< %%@ﬁ/ff§:> ............................................................................................................ 4
<ﬁ§n§é§é%§é%%> ..................................................................................... 6
<ﬁg‘nﬁ/i\ié/ﬁ\(ﬁgé#@g;ﬁrﬁﬁgﬁﬁ/ﬁ\gﬁﬁ%é%?§> .......................................... 6
<ERMBARTLSACEWE - SRR R IIIE B TS e 7
< hZF ’C@ff}:ﬁ’*ﬁ 5 S P 7
Cink ;f(j ............................................................................................................................ 8
Lo BER, ABSEHIERIE oo 9
2. B, FERH L OVHIR oo 9
B AT ETEE e 9
31 Ey‘kﬁa:%”éﬁﬁk?gfﬁ ........................................................................................... 9

32 7}(:\%75\[?34'—':;[%#/\@-{;%% ................................................................................................... 9

3.3 EEDN SR AN DU UT - eeeeveeereeerremrieinteit i 9

3.4 JKH R OVHE A A~ OO R T o eeveeveenee e 10

4. B P OBREBRRIE EIRFEE oo 10
4.1 '&7\&%% ........................................................................................................................ 10

4.2 ﬁ’A\JXﬁ 0 &%’@é’ ........................................................................................................................ 10
421 BICBEIKR N By DM v evveveere e 10

422 BIDAND DEGEEE < oevvererree 11

A3 B R B e vveeee e e 14
431 %iﬁ@:ié@%%% .................................................................................................. 14

432 BB D DR B e e 14
4321 HARIZBU A IEGYLHIIBL D — R B e 14

4322 BRI DIGYLHIE D — R B 16

4323 %@ﬂﬁ .............................................................................................................. 16

5. & MIBITDENER U oo, 17
5.1 E%%‘»ijgo)l:&”y ............................................................................................................ 17

52 TS e e e 20

53 %féf o T e 20

5.4 ;]:jlg{ﬁ- ................................................................................................................................ 22

55 E#@iﬂ’]#ﬁﬂﬁ,ﬂ}q ............................................................................................................ 24

5.6 A N R F R R oot 24

57 ABZTTF T A L (IMT)  coeverernneesneeinis i 24

6. B MIIBIT DA FETM . .ooiveeeeee e 25
6.1 %@%‘é% ........................................................................................................................ 25
6.1.1 W A BEEEE cvveee et 25

6.1.2 %}:DT;%HX ................................................................................................................. 25

6.2 A@:[ﬁ%ﬁ% ........................................................................................................................ 25
6.2.1 B BETD (oo 25

622 K3 WAif%*{%%i&fﬂZ{‘fE@:%@jé%ﬁ% ....................................................... 27
6221 ﬁ{j@%m%%ﬁggﬁ% M FLHE oo 27

6222 ﬁ{iﬁ%{fﬁi%%ﬁﬁﬁﬁ@*ﬁﬂj L DT e erevvrerneesnisei 29

6223 VTSR HNEHEREREE DR H 51 & L UE oo, 29

623 77/1/“/‘7,&?2%51&()\’%‘/\0)%2@ .......................................................................... 31



6.2.3.1 OB TR B B cereeeeeer et 31

6232 B o« B AL b F DM e 33

6.2.4 [@%@%g,\@%yf%ﬁ ..................................................................................................... 33
60.2.4.1  FAIE oeevrvree st 33
6.2.4.72 —F/f—kﬁ .............................................................................................................. 33

6.2.5 %EE&@,DE%%J\@%Z% .............................................................................. 34
6.2.6  FETIS A wrerererrnrnenenen s 35
6.2.7 ifﬁ%fﬁ ................................................................................................................. 36
6.2.8 *Efﬂ;(ﬁ_% . Ij‘]ﬁj\él_/) . {:Eﬁﬁ .............................................................................................. 37

7. ZAVE TOEBEBEBIZE T ORI ..oovererreceeeerr e 39
2 T N TN 39
I | 2 ) 2 PP 39
73 WHOﬁk*+7k7k%f7‘\7/l’ NS4 ‘/1@ ................................................................................ 40
7.4 *}%ﬁ{%%@ﬁ? (US EPA) ....................................................................................... 40
7.4.1 %};D?ﬁ}ﬁﬁg}ﬂ% (RfD) ........................................................................................... 40
7.4.2 %ﬁfﬁ/\/[ﬁ ................................................................................................................. 40
7.5 %J\I\Iﬁﬁﬁé%% (EFSA) ....................................................................................... 41
8. A AREREELEEITAM «.eovoeeeee et 48
8.1 ﬁ%ﬂﬁ@ﬁﬁgfg\ ................................................................................................................ 48
8.1.1 %xj&gﬁg,\@%@ ..................................................................................................... 48
8.1.2 TREHEERADELID oo 48
8.13 77/1/“/‘7,&?2%51&()\’%‘/\0)%2@ .......................................................................... 48

8. 1.4 FEDN AN ceerreere e 48
8.1.5 ELE L UNVEMILAE T2~ 0D BEHE oo 49
8.1.6 W%/M&U@ﬁ[ﬁ%%“\@?é%ﬁ .................................................................................. 49
8.1.7 %ﬁﬂ%}:f—ﬁm@%ﬁ% ..................................................................................................... 49

8.2 ﬁﬁ%_}iﬂ;gﬁﬁﬁ ............................................................................................................... 49
82.1 ﬁ%%*‘éfg ................................................................................................................. 49
8.2.1.1 AW R R R A e 49
82.1.2 H R X0 BB R veevreerre e 50

8272 %ﬁ%*’aﬁt% ................................................................................................................. 50
8223 @%%*ﬁ*ﬁk%ﬁ%?ﬁ*ﬁ@ﬁ%@ .................................................................................. 51
82.3.1 R H FI U AYRMEAREEIEEL L U772 F A e 51
8232 FBEUEZIEFRIEIE & U i e 53
8233 JECFAIZ L AR DHEE LT B HUE v 55
8234 mﬁﬁﬁ@%@g&ﬁg ........................................................................................... 56

8.3 A U AT T T e 56
D o TR «vevevevevetemetetes ettt ettt 57
10. FEDRVEELDIBIE ..o 57
<7;§%> ...................................................................................................................... 58
HARADBEIENS DB K I 17 IERERIRIL v 58

CAFEAR T G F L 722 > coveeereeneeteie e 60
<,§|ﬁﬁj{ﬁ@(> .............................................................................................................. 61
<%2ﬁ}j§§{;‘?\ ,3[)Eﬁjcr'ﬁj(> ........................................................................................ 72

1T RRBEER BITR S coveeeereee e 74
B2 M OV IR AR |2 B 2 B R R OV S22 0D 1 B, wevvereeenseenesseesesssesissesinsessennn 74
1. BBEEHRTEIC L A EE LI 74



1.1 %mﬁﬁ%qﬁ}]‘ ........................................................................................................ 74
1.2 ﬁé)ﬁlﬂgiﬁ’ ............................................................................................................ 76
1.3 5 UL JTTRTHR verereeeseeneeresensene e 77
14 %kEﬂLEm/J\fJifHT ........................................................................................................ 78
1.5 ﬁmﬁﬁjf'% ............................................................................................................ 78
1.6 é%ﬁ*;};@ﬁ% .................................................................................................... 79
1.7 ﬂ»i_j‘@ Fl A DD AT T weveeeeeeneee e 80
1.8 /\“/I/%‘i—\ Cadmibellﬂ?%% ..................................................................................... 81
1.9 AT = —F 2 OSCARMIFZE veeereerreenmianiiiiiiiiii ]2
1.10 & Shiphamﬂﬂfﬁ ................................................................................................ 82
To1T TH Y gH oo 83
1.12 ':F‘ ...................................................................................................................... 83
1.13 ;K ...................................................................................................................... 84
2. BREENRTE T A EEEELD oo 84
3. OO L D IREEEBSD cooreveeeeeeeeeeeeeese oo 85
CBIERE | FSTHIR > covveerrreeressenimiii it ’7



<R DL >
— 55 1 Btk —

2003 4

2003 4
2003 4
2003 4
2005 4
2006 4
2006 4
2006 4
2006 4
2007 4E
2007 4
2007 4F
2007 4
2008 4
2008 4
2008 4
2008 4
2008 4

2008 4

TH

7H
10 A
12 A
12 A
3 A
7 H
10 A
12 A
1 H
7H
10 A
11 A
1A
5 H
5 H
5 H
7 H

7H

— 5 2 iR —

2009 4

2009 4
2009 4
2009 4
2009 4

2009 4
2009 4

2009 4

2009 4

2009 4%

2 A

4 A
54
6 A
6 A
6 A
8 A

8 H

10 A

10 A

1 H

18 H
10 H
10 H
2 H
14 H
27 H
31 H
26 H
23 H
3 H
2 H
28 H
16 H
13 H
29 H
29 H
1 H

3 H

9 H

7H
28 H
11 H
25 H

25 H
18 H

20 H

9H

15 H

JEA G R L L0 B R R R A 12 D\ TR (JRAE 7 @)
BIBLHF 0701021 =) | BREH OB

w3 AMEeEETES (EHEFHEMH)

%1 G E A S

52 [ENG Y E P A S

5511 B G E f R A2

% 12 B E H TR AR

5513 M5 A

55 14 [BIG Gud'E f R A2

55 15 [BG Y E P A S

55 16 [BG Y E P FR A

517 B A

L DU - (59 E P RS

1 [BHbFE - (G E R ES RS

2 LW - 5 E HR A SR e
3EHLYME - (FUE TR E B ES

240 MR EEEES (HE)

kv 200846 H21 H EERNSOEER - FHROEE
{LZWE B EHMRERERE LV BN EERERERR
Tt

%245 MR MWRERES ()

([ B £ CE A @K Iz m@ )

BEEEER

JEAEGHB R L 0 AR RS 24 4055 1 THICHK S & K
DF R 7 LD M UIEITER D B S e B 252 A 1o
WTCHEE (B4 S EA R ELH 0209014 5) | BIFREIH O

e

51 L E - (Y E S A SV E R

52 [T E - VY E S ST E S

%5 [ELFWE - (G E R AR ES

%291 MM AEES (W)

£V 20097 H24 8 ERNLOEER - fHFHROEE
{EFE - FREHMRERERE LV B EERERER
Tt

%208 M e 2R ES (W)

(R B A CJE A S @R @A)

JEAF B RE L0 BRI 24 585 1 HITES &K
I &0 S S35 KO KE FAELE 4R 5 R il FE S 8
FHIC DWW T EEGE (B4 7S 1009 55 1 %) | BIfR
EHEOBEZ

%5305 MR M EARES (FEiFHEMY)

(IR B A AR 55 8 K e L2 @ )



2010 4 19H BREKEXYVEMZZEIAIET 24 55 | THIZEES X A
B85 Yook TR ek o Fi8 TE B O E T 4R D £ S i B BT
iz DWW T EEE (BRAKK Y 100419001 )

20104 47 20H PBMREHEOBEZ

2010 4F 4 A 22 H #5329 AN ZeTES (FiEFHEIH)

2010 4 H 28 H 330 MEMELEFTER




<EBWEETARE
(2006 %6 H 30 HE T)
SFHHER (ZER)
SRS (ZERAE)
IR B
WA T
HRR S =
ZIKF'EW%E—
RE &

(2009%ETH1H M B)
NRE (FEER)

RE g (FEENHN

RR
AT —I1E
TIPAR/
S HEHE K
R

*: 200947 H9 AMNDG

<ﬁnux£
(200549 A 3
£2q] kil
a8k
PNGIEEE
FILAR
JIFRE 2
ek (ER)
BRI
THEE T
He BB
1 LR
B K R
A =

0HET)

=P ¥

BR1G9WHE S

(2006 F 12 H20 BET0)

SFHHENE (ZEE)
HE E (ZERAH)
/NSRELT

ER #

PRy —IE

SR AR -

ARG —

IR ESHMEEA E >
(2007 %9 H 30 HE T)

7q) J1siiN
Hao 5k
[EC S
PNGIEEE
IR
JIFE 2
Vg E (EER)
THEE T
H B — B
1 LT
ISR 2
A Z

(2006 4 12 H 21 H»H)
AE E (ZER)
NRIE T (FE R
ER #

PPy —1F

AR

i R Ik

AEE—

% 120074E2 H 1 HIND
*k 1 2007 4E4 H 1 HInD



<EEEZBSTFWE - 15U EEMRES ML B4 E >
(2007 &= 10 H 1 HH)

g S (EE)

SERN IR (R

Rl 7 = AR ™ i LT
g7y et JIFE 2> K E
Ho o 5Lt TN — EA)IE—*
[ NS s e e RINET J R
(B B 1 R AN Hif) 1 BE =
pNEEf TFHEH 7 I
NIV R, HA B R i DR D
B I 22

X

* o (G E =

< E TORE>

BTREOKXRFOH FI v LEET, MEICHXTEVEBIIZHY . knboh K2
U AEREIL, BREROKESE DO TND, KPFOh I T AREIX, 1970 0
AL, WIS OIS IENE (BN 34 4EIEAE ER5E 370 ) O—#kiEIz L v ki
I RITLROREOEWNCd E LT 1.0ppm UL EEATEHHDTH- Tk 57220
EEDHN TS, £72. 0.4ppm LA L 1.0ppm ARk 1T, 1970 FELIRE, EAKES
DOFEIZEIVIFEMIZRB SN TE 2, —F, EEEREICIBWTIL, 1989 D5 33 [H]
FAO/WHO &R & MR EMZE 25 (JECFA) CEIEZ MR RED Tng/kg A H/
BICERE S, 2003 4EDF 61 [ JECFA Th Z DENHERF S 7=, £72. 2006 LEDF
29 [la—7 v 7 ARESRETIEL, BdmHORMEHE L L TREKD 04mg/ke (ppm) |
e A H (WX R OEZ T A 2R LOBEEE (WigEFRELZDHO) 2% 2.0mg/kg
(ppm) & &7z,

IO LD REBRRNNS, LKREEG DRI DB L ER A ICE S S
DI EDRD B, 2003 4 7 HIZEAETEE O B EIERIES 24 55 3 TITK
SE, TZRENPDLON R U AEBROBURIZIR D ZEMERERIZ OV T IR 5 &b
FESCETEM A & i 2 A B A I TIKHE S v, 2008 4F 7 H IS E M EE % Tug/ke (RE
/I EBE LT,

2009 4E 2 H. ZOMZEBEBREICE SN TEK (ZKREVKEKR) OB R 7 ADRK
RS Z 1.0ppm 7> 5 0.4ppm ([ZILIET 572, JEAFEE O RBMESEARIES 24 54
H1 TEICHS < R EERE BRI AMEKIE S e, T 0%, 2009 4E 3 T A I R
% 2.5ug/kg IKE/SE &+ 5 EFSA OFENRAF SN, 2T, KFMEICH VT,
EFSA DAz WO Hi 7= 72 5 A OfER « #E ATV, VB EmE T RI v A
(2 | ELTEEDT,



O

BRIV AL, JRAES 48, TELS Cd, FFE 112411, % 8.65g/cm’ (25°C)
OIMPEEOELEBETHY, LB, kP, KERFOBRKIIELS oML TND, ZD
72O, IFEAEDORGFICERER RO I T LNED72n ELEEND, BE, K
DEBWTIE, SLLEBYIRET D0 I U MG S FEL, A XA 14X
ATRDOREZB, —RBRBETON R U LAREICET 5 EFREN S < £ S
Nz THETORANS, 7 K37 LAORMIKEERZEICBIT 58 i
DT=DITiE, KEBEIERGE & TV 5 B IR C oA R ME e E 2 R & 35 2
EMbo L LY TH D,

L7203 -> T, ARV A7 Gz 2 A EBEREX, ENMCBITF54< 0
ALY ERICE DHRO S B, BB B BRI R 2 5
L. BARENICE TS K U A EREN T REEEICRE T HEL T 2 o
DOEFREMPEEZ TR E LTRESNT, 7200, U I U A7GREA R
EIETG Y R A kG & LT AR R . b D OREFRICEREE KT I o0
BRIy LAEREE L CEE I &L 144ugkg KEMMLUL T THH-T-, £i=, Hllo
P R R S B | JETE YR U 00 6 BRI & bl U C Tug/kg REARBTR O R 2 w7 LR
#2 % S2 T T RS R E A R E R E N RO e hoTe, THHD T b,
71 R U AOMABEMBIEL, ARSI LT Tug/keg (KEMEIZERE LTz,

B, BARAANORENSON K U ABEREOFEREIZ OV T, 1970 F07% LI,
RIEIZHEA L TETERY, EEH Iz R ED Tugkg REME LV bRV L
LU D, Tz, TE, BEEOBLICE > T1 AM720 OKEEEN 1962 £ E
— ZWHZHEARTHERB LR, BAAOD FI U AEBRELED L TETWS, Lz
Mo T, —MIIRARANCBIT RS DN B I 7 AERAEEICERE L KITT
AREMEIIRWE B X B D,



1. 3, LFRErE
&5 48, JLFEil s Cd. & 112411, 12 2B) . FAE (106 (1.25%) .
108 (0.89%) . 110 (12.49%) . 111 (12.80%) . 112 (24.13%) . 113 (12.22%) . 114
(28.73 %) . 116 (7.49%) ) . #JE 8.65g/cm’ (25°C) . HUKTHA M, HADRS
1% 320.8C, WAL T765CTHY ., WTNbEBILREOF TITEN CCER1-1)
AL R T aE, RETTESCHICmIbEh, 72— "%4EL 5,

2. BREL, FEE R OVH®

BRI TAE, BBRRCTHEOE WA E LIRS 5, o hIc o
1200 FREDORETE EN T\ 5, @, HEEEORIEY & L TAEEINTE T,
1817 AIZ1E U TREAHSA ) DIERINNTHOHL, 1920 HRLIKE, 7 R U AEXHES
DFBIZE B> TRAEAFEOREENEE D, REIZAERENH AR Lz Ok 2 -
1 .

BRIV LAOFERA®EIT. RUEE =L (PVC) DREHR. TTAT 4 v 7 « H
T ARG OEEE, =L - BRI U AFEBMO B E, xR GE&Ok &7
STV 5,

3. i L BE)

3.1 BHARRICBU DIFEE LG

7RI U AL, HEROIFRIZIA S AT D0, FOFERENRK 0.1mg/kg TH Y |
75— I8 B NS WEETH D, HRETIC LI LIS REICER S, 1
JED U AT 15mg/kgf2fEE E 0D k3 -1) , JEBYEERICEV4ERM 1 7S
TR OH FI U LAREEICIRAT S EHEShTWD (k3 -2) . RR~DOF K
AR, BICKIEEITH D . HERBE CToO M EOHEFIINEETH D A3,
500 FUOREL BN TWD (k3 -3) .

WEEDT RI U AREOREE/SAIL, FE KRS, BRI TEL kD, Z
X, RBEEEORESAGSZ —CHIGE LTS (L3 -4) . 7RI 70, %
EHHE L FRRICEBOMY 7T > 7 b A E ., MO EORME LT
REANHSEIND, T EXBOCEFRNRET DR T, BE» SIS IND
REHAEFRRICEEON RI U ARENEMT S CCEk3-4, 3-5. 3-6) , =
DEDNHEIZIBIT D0 FI U LREOE ST, A0 OB O EL
ST TCE T DHEZEZLN TV,

3.2 KBRS HHEAOHERE
ORI T AE, KE D EEER A S RO S S, SRR RS S, HE T
T EDOIIAFEH U2 R0 A%, RIS A A » T 13875 Ye ek 2 ik
T 5, BRI TACEDEEFEYE, dok, FEERAK, B INT-HRED O %A
WUTHIZIERT S (k3 -7, 3-8, 3-9) .

3.3 HENLSHEYA~DOWIY
TEEFOH KU A, EWICRIRENS, CCER3-10, 3-11) . YO H K

1 T a—nh o HRRE RS- ENZER P TR T & 7o 72 b D, G OEAIT. RERBREEC L0 AT DR+
L H ZDIRARITIE L TN, ZORFN T 22— LMY T 5,
2 7= MEROHETICHFAET D IeEOFHEE S—E 2 b,



U LAERICEEE MTTEELRERNE LU, BN FIUAREL pH THDH (X
Mk3-12) . TEOpH N AT DL, LHRFON FI U LAREENRKRELS Y, &
BRI O Ry MREAHKSE, I EERERT O R U AREZ D S
HZENG, MO H KU AWK T 5,

THEEE TEERIET O R U LA GEICEELZ RIFTMOER & LT, BA AR
PRES, v TR, B, RNV T LAOEERERENEZD
NTEY, KBIZBWTIE, TEOBLECEMDEEZ KFTZ EblEsnTn
Do

3.4 KFEOM EEMA~DOBIT

KEARERICEBWT, BAMNSBET HDMMRICB T 20T 77 b HFOH K
U ARETE S CCR3 - 5) . I R U ABEEND I WRERICET AT 7 b
BHEOWEEMZOEHREON RI TV LAZERML WL 003 H 5 (STH3 - 13)
BIZIE, =2—Y—F > ROBTFIZBWT, 8mgkg MEEDOH KI ¥ LAOZEFENT
BRENTWD (CGCHR3 - 14) , F72, A=Pa 7 A Z—0D X 9 72 A o FRE O AT
P22 L1280 ThH, BREOD FI Y AREBEIN TSI LD EH 5 (U3 - 15)
W SO I O B R-CHTIRIC B0 D4 B2 U AL, ELL<EW CUlk3 -
16, 3-17, 3-18) . ZHNoOKEAEWT, BEFEEEEMNEWVW LICXV DR
SULEERPICERTLIEEX LN TS,

b2 ool EHiASEIL, RKRFPOBBERFEFT 2EAIDBEN LD, T b O
MPOH RI T ABEEZREL, BRI WAICLDKRKIGYROSH % 73 HiX & ERk
T 57D (SLE3 - 19)

4.1 W ARREE

WABREETIZ, W RITARKHULART 2—5 & U THERERICESEA > TRILE
o, MRS E) L CHRZIEERT 5, WARRERITIX, WREERER & WYEIC X 2REN H
%o WEERRBEOLE ., SR T EOBBRETH LAR T 2— L2 W AT 5
Elbl, tMOELEBICHLEANICBREINTWVDEEZ LN TND,

W Z L HBBORE., I OMEORICH FIULARELEERTWD Z LD
O, BEST D NFBELARAWALY LD RI TLABRBENZS D EEZLNLTND
(43.1 WEINSOIREBREEZSR)

42 ROMREE

42.1 FBIKD S DOz

BRSO H RI U ARFERIL, REKEZIFTHTKRKERHL TWDE5A, Higk
KOTEDOH FI T LLVUZKRELSEASND, R, SLILOBEST, ST E ST
REMMLDOHTARRLEMTAKE LTLANLTL 2RBEKRKEHKEIKE T 2856, 20
A SR EERERE (WHO) ORCEHKEEHE ‘282 5 AL H 5,

KED U N NA T ) T RROBESLN D OKIZIX, BRI 7 A0 0~5ug/L, BEFE
23 1~298ug/lL BENTEY ., ZOKEZMMETHANDIFHNALY A7 ROZENLSD
EFEFED Y 27 NEmWNEORENH D Clk4 - 1) , #EE ORI L DOFETLO T

3 RN - R E OB OWLE ORI IO T2 ERIROGBEDO Z LT, HIER L bIFEND, H=0n
DD DRGSO A H OHEFEICHWD T X 78 L3 2SS T 5,
4 OBOKIEYE - o> 173 WHO BOBKAKE A RT A AME (B 2MKEOH 3 ) | B,

10



DOREEMMO TP ESRIRE L e £ 230mg/kg, 7 R U A 2.5mgkg THY |
ST O/ Z KPR & T D8R ORI, B F 246ug/L. 7 KI U A 161ug/L
ThHhO ., HoNCHEELBX I2GEPFEL TS (k4 -2) o

KPR E T D HUTK, FRET A, HIRAKDT R I 7 AHER L~V OEWIZ LV IRERD
BIp D0, — AL ﬁk*ﬂnktpom R0 LAREITERY, FREO X S ITERIC JZO’C
KERENTHE S, KERAR EOFHNRERE DT DTV D [ECHE TIxgorkk
2L DHH R ?AH% ENREIC 22 D 2 L idau,

422 BN OUREE

AARICBITARMCEEND T FI T LICHONT, BWKEE (2002) 23MT-o7-4
EFRAEORE CCHk4 -3, 4-4) I2X D&, FrCHE, SHEER EOREICIES K2
TANREL EEND (F]D) . BARNIKBROBRENZ WD, KEBIUZL AT R
U LBRBEEOEISNEV, KMUIKEIZBW TS0 EOa ADN RI v L& L
TefERE R LT, BAREOKIkgHIZEHEENDS N FI U A&IE, L T0.06mg (ppm)
ThO., SEEOKIkgHIZEEND I FI U AEIT, STIIERICLAUEZ, FHLT
0.01~02mgThH b (CHk4 - 5) ,

BWMFOH FI U AREIZAETHNLNALTWD (FR2) B B IEIG Y
PEORIMLEZAED O T K0 A2EFHEORETR (CCiEk4 - 6, 47) w%\WA#
EANEDOBMIZEEND Z ERHLMNIR -T2 (£

BRI TATHEINE T TESZREMITEFOL O &L TEWIRED
BRIV LEEGLTND, EEO STEYRMIKTE > 7-8H3EOH R 7 LR At L
e ZAh, HHEOH RI U LRENE L HWShipham TERWHEZ R L TWD (R
4) o FRBLRD VX A TSGR CRIBROMEZ R L, Zbid, #2ROFR
SOFAERER L VK5 EED -T2,

F1 HARICBI2EMIIEENDS I FI U LOEEHRNE

BRI U LEE (ngke MEE)

B FRAAREK e/ ME NAAE EE
kK (k) 37, 250 < 0.01 1.2 0.06 (fdefE:0.04)
INEE 381 < 0.01 0.47 -
pNIE 462 < 0.01 0. 66 -
/N 14 < 0.01 0.03 -
AL E 329 < 0.01 0.49 -
Xy 101 < 0.01 0.01 -
B 106 < 0.01 0. 06 -
LA 88 < 0.01 0.08 -
EEv 103 < 0.01 0.07 -
X WA E 23 < 0.01 0. 06 -
EOoFNG 31 < 0.01 0.01 -
kg 217 < 0.01 0.33 -
ZED 123 < 0.01 0.23 -
= vy 31 < 0.01 0. 04 -
KR 101 < 0.01 0. 05 -
AR 290 < 0.01 0.17 -
k= K 130 < 0.01 0.05 -
E— 130 < 0.01 0. 04 -
Xay 81 < 0.01 0. 02 -

11
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10
15
30
30
35
30
15
30
15
45
45
6

Ve NNV N A N A N0 N A NN

OO O N O OO DO OO~ ONOOOOOOO OO

<

.01
.01
.01
.01
.01

01
01
01
02
2

.01

3

. 10
.01

2

.03

02
02

.01

03
6

.09
.01
.17
.01
.01
.09

01
02
79
04
3

.02
.02
. 05

0.01 -
0. 04 -
0. 02 -
0.04 -
0. 03 -
0. 05 -
0. 07 -
0.03 -
0. 07 0.04
5.6 3.1
0.51 0.12
16.0 5.8
0. 68 0. 30
0. 10 0.05
9.5 4.7
0. 77 0. 37
0.14 0. 07
0.17 0. 06
0. 07 0.01
1.3 0.29
96. 0 33.9
9.9 2.6
0. 04 0.01
1.1 0. 64
0. 03 0.01
0.29 0.07
1.9 0.69
0.41 0. 04
0. 17 0. 08
3.5 2.0
0. 48 0.16
23.0 11.7
0. 57 0.11
0.34 0.17
0.21 0.09

X

EMOKEES (2002) RAEMFEICZEND A FI U LAOEEFHECHONHNT] KT

[KEEFT (2003) KEMIZEZENDD FI T LD

(LR 4 -3, 4-4)
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P =

R

FEICHONWTY HHEIH



=& R N5
F)H 1165,
A =
M ATS G668
D2O0FFF 205
R e S ]
A FRT 11685,
7lo—i7  e7s
= G755
== 1045,
th=l 2185
b=l 1005,
B 372505

Q

005

o1

oz

15

025

X 1

#*2

1 kiU DAE 222 LD ERE (mg Sopme
X BAMFoOl FIvACETLER ClEik4-5) XV 5IH

HARE LANEREDO KT FI U LA EHE (CEEH)

ERIEST A B0 LRE

(HAL @ ng/kg 8 &)

£ FE T4 TR AT 2—F o Foe—sd FF 8
N )T 20-30 20-40 31-32 30 25-35
SR < 20-30 < 5-5 2-3 6-30 10-40
Pl

J 7D ek 450 180 190 1000

JEK D JiFfigk 130 70 50 100
I < 15 < 5-20 1-20 14 15
! < 30 < 4 1 < 10 2
FLEL < 20-30 < 3-20 1-23 < 30 10-30
lE - v <10 < 10 3 30 5
P < 10 <2 1-2 11 5
(i

SN < 10 5 4 10

W779- <20 10 10

wovy 120 150 43

7" nyal- 10 10

Gk < 10-30 < 2-30 1-4 15

LA A <60 50 29 43

Vb A% < 30 30 16 30 30

= AV < 50 30 41

* Buckeetal. (1983) XV glH (k4 - 8)

®  Koivistoinen (1980) X v 5IH (it 4 - 9)
¢ Jorhemetal. (1984) XV 5IH (CCHk4 - 10)
4 Andersen (1979) XY 5 k4 - 11)

¢ RIVM (1988) XY 5IH (k4 -12)
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£3 KEDOREMHA NI T LRE

BRI U LRE (mgkg EHEE)

B TS B e/ ME KB
B/S 166 0. 0045 < 0.001 0.23
E—F vy 320 0. 060 0.010 0. 59
NS 322 0. 041 0. 002 1.11
INZE 288 0. 030 < 0.0017 0. 207
X HAE 297 0.028 0. 002 0.18
= Vv 207 0.017 0. 002 0.13
EA 230 0. 009 0.001 0. 054
L&A 150 0.017 0. 001 0. 160
R L E 104 0.061 0.012 0.20
r~ K 231 0.014 0. 002 0. 048

%  Wolnik etal (1983,1985) XV 5IH (SCHk4-6, 4-7)

F 4 FEEOBYPEMIE TES LEEBRP O D R U LRE
(ug/kg o5 &)

% B 71 R U LGYRR Ty EYRH Ty HAE

Shipham ik Ar N1l 250 * 680 130

Walsall SRS S DPER 73 190 103

Heathrow TKIGIE 24 180 150
*orpfiE

$  WHO (1992) Cadmium, Environmental Health Criteria 134. X W 5| (k4 - 13)

I

43 BREEE

i

431 MEEZ X 5 URER R

X T 1T ARIZKINA~2ugD B I VAR EENTEY . ZORK0%DBHITRAIILD
(SCHR4 - 14) , BUYEIZ L > TRASHD I R 7 LDOKI50% B ENICIRIL S D (3T
W4 - 15) ERET D &L 1THIZ20RBE T2 AT, F1~2ugdD 7 I U LAEZWINT 5
EHEE XD,

B IZ K> Tl RI U ARERCNED R U ARENRENT S, AV—T
VI, BEFEOMET A NI v AREROE S K U LARET, FEBRER D4~57%
KLOR~3ETHDHEHREINTND CCHER4 - 16, 4-17, 4-18, 4-19) |

432 BEMNDOIRGER

43.2.1 HARIZE 2 IGO0 — R

FEVEYHII CO — I EROBZEEICHOWTIE., 19774F L Y WHOIZ X % Global
Environmental Monitoring System (GEMS) ®—Eg & LT, [ELEZELESEAENZEAT
DM TR AT SE T8~ 1286B & 1 ) L TR E D h— 2 Vv F A =y hAZT
435 (TDSHE) PIC L 2 EWMEMRELEML TV D, ZOFEBRICEDLE, ARV

5

h—=FNVE ATy NAZT ik (TDS ) JRFEEHO R 2 /NEES THA L, LHEICG U TR 2R T -
FHER L 722, o L. BEE D &I LFP W E O ERREZ BT 5, ZHICREDOEMIZIT 5 A MEED L)
RMBEREZRCDZLICEY ., (LEDE OB EBREZHET D, ~—7 v b3A 7y MR EBIFRENRD,
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LOFEEEL, 1970F % 1246pug/ N H TH T2, TLBE, e Ed LT
THY ., 20074121 1pg/ A/ B (K E53.3kg® T2.8ug/keR &) L 7> T 5, iU,
19894 |2 Bl S 4172 533[EIFAO/WHO A [RI B S il I B Z =5% (JECFA) T E S
N EEM A EEERE (PTWI) TugkghEAADA0%TH S (K2) . £z, 1485
RO R 7 AEBREOEGIL, KEHRROEED37.2%, #73% - W HEH16.6%.,
FITSHL6.1%, HMEF: - FHA12.9%, EOM172%TH D (CCHk4e - 20, 4 -21)

(ng/ A/8)
50

o

10

1980 1985 1990 1995 2000 2005
(%)

X OHAKIZBITDS b= Ay FFRAE CCHR 4 - 20) X OB OFEYE S
DOEEEOFE L OFHEIZ B3 2098 CCiik4 -21) K0 5IH

K2 BN EON K o AEREDOHS

RO I U LXK, 1970FICRMEAEEO RN, IRINMEORKIERET RIZ
BRI T AKEOZEDOILEHCdE LTL0ppmlh EERTHHDOTH - T/ b 720
EEDHILTNDD, 0.4ppmEL E1.0ppmaAii DKL, 19704 LARE, EMOKPER DFFE
IR VIFEAICRI I TND Z &0 D, FEEMITIX0.4ppmATili D K D B3 i 2 i
WL TWDIREL, T720 5, 04ppmlh EOKNE DO H K 0 ABRERE & 52 1T 72 RIS
RSN TE TV B2 6ND, MNATBUENENIBREEIZAT (2004) X, “FAk7
FEDN DR 24E £ CTOMEMOERFEEFEIC L 2BMET — & & BEMOKFES DFRE
B L D EAHH R 7 LBET — 2 MO ERGIBRETIMRE (T hny

6 JEAE 10 HE0 DAL 12 8 O E RREFAITHE S < BARANDLLERE (2B T 53.3kg, /NN 15.8ke, iT4 T 55.6ke) o

T OEEM S AR (Provisional Tolerable Weekly Intake) & 1%, BIRERORFT ORI FROE RIS LT, AN —4E
WZh72 VB L T HEEICRIT 2 A HREENBEN 2V EHT S s &L, RE kg 2720, 22 1YY O
EBREE L TRRLEEEDZ EThH D,
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Salb—vay) ZEAL. BAAOY I AERESM O 217> TV 5, =
DOFER, FAR D0 4ppmll EDOKZFHIE S ERWESICB T A0 FI v A BEREIL, &
W3 4dug/kgRFAH, P RAE2.92ug/kgRH/AH, 95/3—1& v & A /L"CT7.18ug/kglR
HETHDL EMESH TS (M3)  (CCikd - 22)

BT
0.028 1 — _
Y3 — (it e _

R |
= 0.014 i i;l - W |
I HM __________________________________________________________________ |
0.000. Fﬂm ”"Wmmmmwmmmmem?l

0.53 2.54 4.54 ' 6.55 8.55

EEE (ng/kg A E/AR)
% AARADS B Y ARERAETHET 2HEE 0 300 ik 4 - 22)

3 HARADH FI U LAEREDSA

4322 HARIZEBT DiHGHEO—RER

BEENTYH - & HBENEW LB 2 DD - TR v 7L ALEE &, TDS
R CIRBENEE SN, RERCERREE T X DA TNz, TDSHETRD bt
ToRESIE, SEMELS pg/kg (KE/H, T 7 HRENICHEE L T8 pg/keg AREH/ME &7
V. JECFAOPTWITH 57 nghkg KE/HEZ B2 DGR LR -7, BREEICELS —HE
U, 044pg/kg K /H L7200 | BEREENSTDSIEDKIES OFERE R L T, B
FEETIE, MADIEMZBEBEEZG Z L HERD 2, FICANECREHEAER L
HEEICEWMEEZ R TR EEANO BIRIZTINRZIC L > TREL DT EDRHDL
nCnb (SCikd - 23)

4323 FOfh
FEALETRTCOEO AR IT 50 I v AE8EEIL., JECFAD
PTWILAFTH D (F5) .

8 ZOBMENMI, FHHEEOLOTHY . DMROLAMRE L, FEHFIICIEFICEENRE < FEFITHEREIMEN
BAELEBSNTWAHEBITH S, LEN-> T, EEITIZPTWIZBZ A AT, FEALEVWRNWEEZLZDONRZYT
5,

9 ZIZTIE, bol bl NI ULABENEWHE & ZAVCHEET 2 TR 13 BEND 530V EREL, IR

2 U ADOREOPE K OB EOHEE Z{T> T 5,

[affik . HENRGEDNAR-RBELELFELLOO 1 BAERERE L L, 1 HORBFERICEHE TN ILFHEORE

ERET DI LICLY, R ENECEMICHRT 2P WEOBIMEAHET 2, 22 TIE, bol b R

U LREO GO O EF Lot 17 4 2 XIGHT, FA 1S 12 AFAIC 3 oWl TiThi, §, B, YBEKOHEE

OEREMER SN2, 2B, HEFTBECBERECSMLLEZENRITN TN D,

o
15

16



#5 HKEIZBITAZENTO—HBHZY OYEH R v LAEEE

=4 Yo7 Vo RET A WME R E(pg/H) BTN
— iR B 75t isg
N)L¥— D 15 Buchet et al. (1983)
PES AN M 13 Koivistoinen (1980)
AX D 31 Yamagata & Iwashima (1975)
AX D 48 Suzuki & Lu (1976)
AX D 49 Ushio & Doguchi (1977)
AX D 35 Iwao (1977)
=F:N M 49 Ohmomo & Sumiya (1981)
AAX (3#ugDT) D 59 Iwao et al. (1981a)
=N D 43.9 (B1%) Watanabe et al. (1985)
37.0 (&%)
—a—Y—5UF D 21 Guthrie & Robinson (1977)
AT —TV D 10 Wester (1974)
AT —TV M 17 Kjellstrom (1977)
RE M, D 10-20 Walters & Sherlock (1981)
KE M 41 Mahaffey et al. (1975)
B RS LTIEF R
AX M 211-245 Japan Public Health Association (1970)
BA D 180-391 "
BAR(IMBHDFY) D 136 Iwao et al. (1981a)
RE M 36 Sherlock et al. (1983)
H[E] D 29 Sherlock et al. (1983)
KE D 33 Spencer et al. (1979)

*

5.

5.1

M — BRYVITILEBELRIZHH (TDSEK)

D — [EREE

¥ WHO (1992) Cadmium, Environmental Health Criteria 134. X 0 5| (OCi#ik 4 - 13)

b MZBT HERE K O

58 1 B DWZIR
F6lct MZBITDHH FI T LOBEWIUCET R T o7 4 T 2R E LTiE

MED—EETRT, "RT7T 47T

FEIEORRIT. O F I U LAOBE RN THE

RO 5% OERNETERIENTE (60X A THIZR L7 . OB FE L it
BOWK (NT U R) (ZBET M (6 DX A TRICB EFoRr) | OBFENTOIR
D IAFZRDOHEFEIZBET HM9E (6 DX A THIZ U L FRoR) D3 XA SITHETE 5,
IRNEETERBENIZEIC BT B0 R 7 LAOBERIT. 2~8%FLEE A2 LTV B 7,

TEFED B 2w L OFRAF SRR B E 2358 1 4% 57> D 3G R DL B 2 % T 9E0E ST

BY ., ZOHEIHF O FI U LDREE~OBYECIR F PR A KB LT o T,
B O Z @/ NGl L T D ATREMER W E DR L H 5,

BEHE (Cd-1) &HEEOEAZBRE TR LIENKZEIC L 53T v 2R (LT,

NT UAER) X, BIE S TR EEIN TS, X412 Horiguchi & (2004)

(SCHk5-1) OEERL, K525 6 128 L&A O B & AFERORFMZ AV
FHAEDNT AR R LT, NT U ART, ERBICEEL TR T L, BREITKE
LTHEMLTWAZ ERHLNTHD, 202 EHEHALEE L, NF o 2AREH
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S & LA O EBUROMRER AR 5 1R LTV H A, BREDHSRITE L,
REIFRRE L AE CTh o7,

N8 C O IAHFHEEMSEIL, (KNEFED F I U L OEE NPt DR % /MR
IZL7eWEToh Y | (RNERAFRAEMF L, FBEE & PR R O SISE L D & E ORI
W EEZBND, L, EHOGIFIEERORELZ L CBHMiT 2 2 &1XT
XRVRICBWTEOWINER L OTEBENH 5,

B RTiE, BkRZTH RI 7 ARSI L, S#EERS D K7 DRI A ]9
LEWo e (TER5-1) b D, BFEERTIT, KA Lv DL K, REAE
IR EDRBLRMETRO, 7T UVBOEBRTH R U ARNAEINT 2 & v o s Gk
5-2) BdHbH, TE, 2MM4EEA 4 A 1 (divalent metal transporter 1, DMT1) 73
5 LR ARBIC 30T D 2 fli 4B ORI C R & e el 2 B2 LT D Z E LT
D, BRI TVLEEDMTI 20T 5WINRH L EHESILTND, ZOZEnb, g,
N, AT T LRZEED T R w7 LAWIEINE 2 M4 8 A 4> OB X v HHN
AIRED D LivZe\, B ERGHIE S BHERE (%) MIZiZ, # RI v A A X aF4 A
¥ (Cd-MT) & JR#aSEEE 1 (metal transport protein 1, MTP1) 2 X W LS b
ZERHERIS LTV A,

1% w HEBEICERT 2EMICB T, BRNICEA T2 RIvanrb Tl
EEMEF T FI 7 LARE (Cd-B) RRHF I FI v AHEE (Cd-U) 23l Zene
WO HRENDHD CCHk 4 - 13)  BMERTIZ. I FIvazEgiee~T U D1 (kenel) .
b~ U U ORERE (seed) MOMEALS FI T A (CACL) DOFA LD RI 7 AFEE
ENFREERD LHICRAOKE LGS, o0l RI v AR ET, Hkh R
TANSDT R T ARILEIZ R 30% D720, e~ T Y OFEEKRNLDO RI v
LR EITRI 2 51272 D L WO GRS -3) 2365, Zhbid, 7RI U LADTE
R (R AER A RO AZR &) O Gk, fifk®, Wil y) &
DIRIIZZENAE LD Z EEREBL TV,

B EBRICBWNT, A X aTF 4 A (MT) B340 R U AOBEWIICE ST %
TR CAMTREAELETH RI T ARBICEL BT HEVHIRERDH D, —F,
BT DB R I LPEEZE 0.02~40 mgkg TEE S BB ERTIZ. L&D MT
BIIRETH- T,

W TERIN CE 2 G L2 B SRR Tl ShE~ U RZB T 2 EMEN G &K
10%TH Y . A~ T ZADH) 1% & LE_TEHU,

PLED X D 72mA NG, KUY A7 FHMBICEBW T, MADHERINEEZE NART
T4 T RSB DHIERN CRORGFR LR L 2~8% L THZ LB RYB B2
bid, 722 L, /NEDHERIZOWTIERF3TH Y | 4% b IHFHRINEDES ) 1XHkE
SNHERETHD,
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*6

HILENDDI R

v LRI BT B AR5

. RERTUTAT | ARSHLES & 2 | RIIEE
Scik ERE N BT 5
I I CERHEE ne/B (%)
Suzuk(‘;‘%i;jglgm) M| 2| 3537 |B&AER0BRM| 48.18,46.92 2253‘:; B |BE#ETESPCHIE. BAARVEABEADT—4,
Flanagan et al.(1978) M| 10| 24+1.1 2.6+0.6
(xiiiks-5) Fli12] 29¢32 | RI'™cdcl, 25 75418 | o COrEE L E NS BT EHEHDEIEICHA, SSe 18
McLellan et al.(1978) Mfual 2161 HE1E (22-29) 4.644.0 RIIZ " CdDRNEERERF v,
(3Liks-6) F T
Newton et al.(1984) LT p s ats BSTHE R R TR CdCLE TE RITE# TR EERL.
(3Ciks-7) M| 7 MARUMIZ|  24-166 27409 | R |ZNEMZITERSH RSUTATHADCARUDICHTE
@961 | 2z, BE1E BB, 268 %I CdDRNEEBER SV,
Bunker et al.(1984) M ca O -15 O 9
(iciis.2) £l 23] 7085 BARABESSAM 8.6 (188.32) B |BEETE&PCIRIE,
Berglund et al.(1994) & 34| 37£74 11.1+4.2 2
Vahter et al.(1996) F|23] 36:84 | BRABRM4AM 16.0+£7.1 0 B |EREETRRPCIHE,
(SCHiRS-8. 5-9) 17| 37+7.9 27.8£17.6 -1
Crew et al.(2000) SI'cazgaR| 18.81,17.84 RERGITHE“CIERVTIMEEKBEEL. RS (B
4045| U
(Sciiks-10) B3P s, mam| e | ID) ELTIER, 5B RIS R,
Vanderpool & Reeves(2001) fla 52+13 SI'BcdEE SN 144558 10.6+4.4 - ﬁilﬁ”ﬁﬁ:i'”CdClgEUﬁ?’)U(D?Ewﬁ’l‘)‘*ﬁgﬂ’n\l:ﬁil
(iiks-3) Goro) | 5= mm1E | T |(683) L. CTUEDY/ AS—E ) ER. 21 BRISERR.
F|25 ECdk. 7B 4.4 245 B |SHE~11ABOERERE#HEable3LYEHH,
12 moak. 1BM| 4653721 | 4%3‘397 . 2B EIZECERER . 12~20B 05V REHE,
F — —— B
Kikuchi et al.(2003) 20.8 = s 49.47£3.41~ 23.7 - QAR ~ SR E
) 6 20.2%) Bk 3B |0 0 es (8.2.56.9) 12~148 BIZHCAERER. 12~20HDNFVREHH,
12 ok, 1M | 4653721 | 9‘:‘753 N 128 BISBCERER . BHCIR DA HE,
F — ———J U
o 4947341~ 36.6 - s - ADIE
6 =Cdk, 3R/ 52.2420.68 [(9.2.73.5) 12~14B BICECEREER. BRICIHDAHEHE.
. 8 | 2039 24
Horiguchi ctal 2004) | p M T3050 | maxm&7ER | s83:136 1 B |EEATESTCAE,
(-1 14] 60-79 -5.9

B47 B ERELHMED/NSURHRK,

CMFEKikuchi et al. (2003) ZBEIHERK.

R BEIERETROBNEZFERR.

U AREHECID B L E St BEL L= DRIVEE.

80
- A
60 }
<3
< a0}
=
=]
a
5 20 }
(723
£
[3-]
S °r
A
o
e -20 } Se
5 vyl = -1.4008x + 80.125 *" o
R? = 0.4471 P
-40 F [ J ®
-60 . — ! '
0 20 40 60 80
Age
FRTGUAREZ, ERE LI EOELZERE TR LZ B D,

% Horiguchi etal. (2004) XV 5IH (SCHk5—1)

X 4 4Hfin L NT o ARE
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Balance

) [}
40 40
30 30
LX) [ L]
20 o 20
2
10 s 10
©
0 L A ® 'y o r °
° °
,10 —
° 10 °
,20 . _20 .
-30 L L -30 '
0 10 20 30 40 50 60 70 80 0 20 40 60 80 100

Cd-1 Age

Balance(%) = 0.51Cd-I — 0.49Age + 6.76 (R*=0.597)
5 HEER— PRI N T R () LR, IR (Cd-T) & OBIR

52 gk

Zalups © (2003) OfRF CCHERS - 12) (2L D &, BECTRIL ST KU A,
FEAEICHES LT k- THICERE SN D HFClE+H080 MT BNFEEA K S 1,
HRITLEMTBEALTCA-MT &> CTER L, MEHICBET5, /-, 7
NEF A AAEIC L RIS L, BERINIC S AT A URERICENT 5, iR+
T, A RITAFECT AT I UR0MT EFEE LIREETBEIT 5, SRERIE TS
Sz Cd- MT XL RME TR S L, FET 5, 7RI T AR, BEEIZEEA
Sl L, IBIRSLHEROERAND I U 2 ANRIIERTEL 1L TH
%,

53 ¥fH - 0An

t MIBITEH R U LAORMIKRERE ClIX. 2AMEONIBNBRZEIZERHL,
PR Tlt, TN ENEAMEONIANE- SN D, M. BV, B~0&ERE
%, FEFITDRN, BREOREITE L, HOREDI0~20%ThH 5, BEHE D
B ADOEREIRIE 1L, JEMREE TR0 mg/kgfR @V, RUCTEEZRTOH I 74
AmEICET oMEL —EICFEE L, /R (1975) 12X &, B FOFEOBIZEIT
DA RIVAREEZMELIZE ZAH, 20 A LD B L TLIEIZBIT DU FI U LRE
NEMEOR L Z2EEVMEZ R L= (GTHRS - 13) o X612, 19744E02 519834 (X
MRS - 14) . 19924E) 519944 (SCHRS - 15) 12 TITh-RiEIc S & B g R
JEDOFER AR Lz, BAANDOBEE D I v aAMEIZE <, 50~60 Tt —7
L BB T 5, FHZOWTIE, FlnfKArIEmL . BREO L O I2EET
A A A AN

FrotrO 72 m iR IR TR Tl MXRIACIFO S B o ABENEMT S (CCHEk4 - 13) .
v hTIE, I RITVACERT S EEBZLNDIFREDREITHRE STV,
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KT JEESHH R U LRE

SCRk FR- g # i * RE (/R ERE) FiHEDBR w%E
Orlowski, M26 +—4&#7:0.28+0.16
& Piotrowski(2003) K=K 20 | 42%13 | 'C) |2%05:026%015 BBIZHLT, 40-60% TR (E, BEE TR
(X#R5-16) [E1#5 :0.130.07
BRE 1545
61 | Ti9385 | - [BF:095 il ‘;‘1:56%‘?% L
(32-89) ggg»ms GIALLE 146
Satarug et al200)| 1997~ 1008 | . F19370 | M |Fiors T RI98 DCI-UT 1E2.30 1
(Xiks-17) A=ARSUT 0.1 B 41~508 259 ¢/s Or. BERHCAI86
BRE 181 51~6‘Oﬁ 225
18 | Ft9395 [ F |RF:1.36 SlmEE 213
fifi:0.17
BRE:108
78 | 5620 | - [FF:1.10
— RECLMEI LML, SOBRRETE— %R0
. N o . & mIHEOEML. EETE—V%RL.
Garcia et a1 (2007) || OFRALEARS | o, o |ERES ZORETL. FUFER. B, RO T
o 17 s IR,
(X#k5-18) Hhish) THEFE _ fifi:0.13 FFCdIZ, AN Lm0,
BRE:174
21 F |#F:076
fi:0.05
Torra et al.(1995) St BRE:146+59(24~31) | BREIF50-60RETLERL, LIRIET, _
i}\i?{%"“’tn 50 | 18-80 | — |BEEE:86%43(15~167) Eggﬁ%ﬁ?&m RENRWE
(Xiik5-19) fF:0.98+050(032~232) |HFCdIXF IR 1M, i
IEIR17~3638 (FR{E) § FF: 001 FIRER: 0.01
Eko~148 (hRME) F FF: 001 EHRER: 001
F—ZRF B (P 51E) :001~8.05 2~m§?$§g g' 7 o0 ;Kg’; 006
. — I ) :0.01~8 12~18 i : ;016 FHRIR: 008
Tiran et k(1999 | i itLre | oo | FEEIEE | M3 I i) 001~079 bs~asiecbaim) B 63 Foop B 0d |SEEEFLH. BRREROSH
Styriattig ERAR (Fh R E) :0.01~2.73 |45~593% (PR 1E) g BF: 151 BIRER: 151 k7to
(X#k5-20) 61~ 6955 (s R{E) B fF: 056 FKAR: 0.84
70~ 797 (s ) B: FF: 078 ERER: 084
84~877% (FHR{E) B: FF: 079 BRER: 273
B E:39.6+35.8 LEHAR 4 :0-1, 2-20, 21-40, 41-60, 61-955% -
Yoshida et al(1998)[ ~ 1992~1994 4o |FFi20551.84 0 333,698 RERIBRIE, 7 %ﬁ'b‘mlﬁf ﬁm[g"”
. BEA 5 | 095 | [l |BEAMT: 304438 005, 1.12, 229, 1.8, 3 DR % R WA
(X#R5-15) BEAEMT 191340 MTRREIRE RO
FFEMT:250+313 4 (21-605%) DB R ELHH
B:11.58+9.95
531 - |FF:1.56=1.68
fii:0.56£0.88
4 . 1384£11.28
NIF)— _ .
S R
] T [%.871£695 5£E§|%§f$§"§"=@;§§~ ﬁkiﬁ?ﬁg
ity T, BIERENEEN R,
Tk i R ason EAis £ TAHEN, ZERUHE
11991004 ERHRFTH, DFEFEFOFHERRASHIETL. A
(c#Rs-21) 541 - |F 1814262 ORUVIEBRARELIHIETH
. B.0.724 160 BHHETNUNDIIHFTL
AL i —Hz;]“gﬂ]ss 2H% BEZDOTIEN,
il PYYE M |§F:175+188
(hERRL =3 fifi:0.91+2.16
) B:9.31£7.05
254 F|§F:1.88+326
ffi: 0.50+0.86
HABRAR)
PO - . LE BB 43 60-69, 70-79, 80-89, 90-99
e | FRE 352 BRE Btk 7—2®(, 711,665,583
HLR 6011 L {125,315, 295, 404
197377 Bt T—5MmL. 894,673,139
(RN 51 ~ |#ree67 %945, 64.0, 629, 36.7 HEELIRK, REDE . REDE
Nogawa et al. (1986)]  EWR- ZER [ERE, BRADRREIFA%
. SERBX 5 :0-9, 10-19, 20-29, 30-39, 40-49, 50-59, (19 RBEI8R, FL\HHHE28
(X#k5-22) 60-69, 70-79, 80-89, 90-99 BNEEND, T, FFLMED
B (RS 103 - |BRHE:01 BRE BE:750, T—SM|L, 356, 777,771, 116, NRED—ERICIE, BEIH i
(G 886,760,615, T— L ITFATOEENEEA TS,
ZLE 60LLE ZE:7.18, T—4HEL. 343,154,107, 139,
AR 113,105, 889, 816
ey o BfE:146, T—HEL, 312,542, 479,902,
105 - |BF:107 858, 8.30, 841, T—HEEL
107, F—H4EL, 424,687, T—2EL,
573, 11.8, 198, 186, 10.4,
BRE 7071420
55 - |BRiE 3351227
NR(975) — fofeal BRECAEMEBIS LML, SORTETE—5E AL,
K BAA 0| o0 | m |BEE e, ZORETL. BUFHR, TR B U R AR AR, RED
(S#R5-13) FAp N BiEIF20FUEDFS,
— TR 063 FFCAIZ., RIS LB, 30-40i% TS {E.
19 F|BREE: 435
BF:9.3
B:47+24
FF:5.7+46
30 - |BER27£17
EIB:15x10
N5:1.14044
B:36
- : RIERTIRIR, Bl BRE , R
Sumino et al(1975) 197157;972 15| T30 | M g‘;nézzz £ 510-19, 20-29, 30-39, 40-49, 50-59, 6051k, 15, ROMEESEE, RESE, 4E
(STk5-23) EEE 2097 BOOFSYLRENFHELHITER, BEETH. BIRENHENT
I IN:0.8 B,
&:58
fF:8.1
15 FoBERE:3.2
ElE:20

BEK. ug/gBEE,

* X O B4 T Bnmol/gEpg/gl<#% (Inmol=112.4ng)
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6 ERETH R T LRE L Filn & ORR

140

120
0.1

0.01 Renal cortex

3
)

o'm' -! T T T L) L T ] T 11
(1] 10 20 30 40 SO 60 70 80 90 100
3 YoshidaMetal. (1998) X W i5IH (ks - 15)

80

Kidney cortex-Cd mg/kg wet weight

*
o a0, (R2A ) o®
25 ] o o
40 S o 8
22, o g
1 o 2
20 E 15 4 3 (o]
3 Sge g
Q
10 4
ot 8 88 [o]
8
51
-+ Canada ©———° GDR +— Sweden °
s-----s Finland ®———@ Japan(Akita) »———+ USA (Dallas) — S S—— ey
®------® France e————=e Japan(Tokyo)»——= USA (N.C) 0 10 20 30 40 50 60 70 80 90

[N o FRG  &———= Norway o———o Yugoslavia

3 Elinder C.G. (1985) X W 5IH (k5 - 14) % TorraMetal. (1995) X VAIA (ks -19)

5.4 ek

H R T LE, RERIRD S CA-MT & LTI S5, I RMIEREEN 2, B R
2 U LBEENE L WAL, 100%T< BRSNS, L, AL RME RE
NEULD E, ARNEELSIOBICEREL TWD I FI v AOHEIZ XY | JRPEE
BN+ 5, EUREECEORETIE, RPU R T ABRETIBREE~DN K3
U LA REE ML, FOVEREIL 0.5~2.0ug/L LLFTH Y, BRURARED
0.01%FEEN R ICHEM & D, (k4 - 13) &

8 K ORK IITHI B0 FaT L TFDOHARANDRF L OFEFON FI U AR Z R L
Too 1T TN, BEEZOMOPEREITTRCE 5, FEPICHEE IR FI VAR
I, BROEREINDIY FITLAED 2~98%TH V., IHE TN I 7ph - 7B HE
MHDOH RITLAEERBLTWD, 30FEMOELRD & IREONE - Flnldsd
LLRECTHEZRWA, —HHZ ot EixDEnICH 5, & MBI HHLE -
FeORa-HRZ B3 2 7 — Z 1 7a 0,

7 v P EYIRFEER T, KAMEDOR 0.03%ITMILE NSt ShZ, T v bC
Y U7 FEBR Tl 24 R T 0.83~5.68% 0N HALE 1 b BRI HEE S iz,
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#*8 1976 FEHO HAD M OFEF - R\ B 7 A—H kiR
a) B KU LOEIM (5 HH)

EDES o HREOLBE B it
REE() EBE=( D/W" (%) §Z (ppm) 2 (ppm) (ng/B)
FH 1148 15234625  65.65+25.63  24.32+4.67 1.26+0.67 0.33+0.18 19.4£15.7
(FEEEBIZ0~55%)
HiE 19% 27.11+11.84 117.01+60.51 25.01+5.55 1.36+0.45 0.36+0.18 36.0+17.7
(22~24%%)
i 174 19.88+ 6.00  84.88+30.39  25.10+5.37 1.21£0.29 0.32+0.12 25.0+10.8
(22~24%%)
BEHRUZMHE 33.35 134.53 25.03 1.19 0.34 452
(FEMEEEIZ545%) 26.63 112.70 24.30 1.33 0.33 34.5

T RECENTEIRERE
RER/BEE  x TsuchiyaK. (1978) LYW A Tk 5 - 24)

b) 5 HEICIRITHHED - JRef T R I 7 LY O M O R =

HERES * R #op
(ng/) (ng/H) (hg/e) (ng/H)
1 0.91+0.08  0.51+0.11 1.57+0.28 41.1+6.5
2 1.93£0.34  1.43+0.22 1344022  59.6%17.5
3 0.53+0.17  0.79+0.36 2.17£0.63  79.4+29.7
4 0.84+0.14  0.76+0.06 1.67£0.53  53.8+13.2
5 0.67+0.09  0.96+0.32 1.97+0.86  64.6+47.5
6 1.6120.52 1.01£0.23 1.74£0.50  52.3+41.6
7 2.15+0.32 1.5440.12 1.27+0.24 44.1+4.6

*TRDESE 2 ~2EN BN, BEAFRITEERRICEE . BESHARIYLBRBEEZHTUVEL, 78 53%AREE)
% TatiM.etal (1976) LY 5IH (CCHkS5 - 25)

K9 EEOHARANZMEOFEF - JRPD I T LR

= ERARIYLEEME (CA-F, pg/B) FRAADRED LEE#E (Cd-U, pg/B)

HREH(n=15~18) FMNEEBHH (n=25)
1HH 13.61+7.95 0.338+0.178
2HH 23.10+20.93 0.300+0.163
3AH 10.82+12.37 0.212+0.114

*20~235%
¥ Kikuchietal. (2003) O table3 XV #4551 ks - 11)
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5.5

5.6

A R

Tsuchiya & (1976) (X, V> a /"= h AU FNETATHE 17TH, W THEEEFE LR
(3CHR 5 - 26) . Elinder & (1976) 1%, FEMUEZT (23617 2 B EE O W) 7R 2
20~50 - (fe BRHEEAE 30 4F) L FHE L7= (OUHk 4 - 15) . Kjellstrom & Nordberg (1978)
L, 8 I /=K A NETILVTHIFEBEOAEMFR LRI Z Z T 7.5 F, 124 L
G L7z, Sugita & Tsuchiya (1995) (%, 5 XA AW IFRIEIENR AT I L 0 |
BOH R LAOEYFR RN A 12.1~227 F L HE L2 CCik5 - 27, 5-28) .
ZDOEITH R U LOAEYFENEEINIFEE LY KESERDDT, AR Y
LADAEKRNEET VAT D2 LIIRERH 5,

A N R TR A

RV EHRRER IRV TE, RV X0 AP R AT
DS, el LR R OB R RE PR B R AR, IR B X U Akt R o

<% (xwk4-13) ,
MIEHF D B0 AL, ORI ON K U LBRERE KM 5, K726 %R
L7z, BFICLDD FIULAEREOLZLICIIET A K U AEBENHE OENTIE
FEL CWB Z Ebnd,
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[ b. Cd-F (ug/day)

P S S R R R
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e. Change in
. Cd-B(%)

90
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% Nomiyama etal. (2002) LV 5IH (CCHKS - 29)

06

\
04 r
03 r

02 r

ot SRS
13572~ T

el =N
CIp==A
S 2
ISE=

c. Cd-U (ug/day)

1

1
05 F \ 11 A

| 1

0 2 4 6 8 1012 14 16 (Day)

B 7 FEMUEEELNES L OBEY K U AEC-D) OBIcE b7 r#F D NI UvLE
(Cd-F), JRHH I 7 A& (Cd-U), Mg+ s FI v L&(Cd-B) O

5.7

ED2MEBRA A THEGRSNDLB I FI U LOFES

AXaF A XA (MT)

MT XV AT A UERENEE Ry FRERE T, LTI, I, I, IVD 4
RN WS TnD, MT-1, TIIMENITIASTFEEL, BRI oA, #igh, 7

CHEDY B 2 & B E,

ges Ti, BT - BBV CHESR S, BELE LS, MT-TLE MT-IV X, £
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6.

ARSI & LS O EREIICAFET 22, 7RI v A XV FEER IR
l/\

MT-1 X OV iE, # RI U A, 8, #ighA A e oMEERETH, 2D &
IZ& o T, OFF - BFHIIEANTH RI U A LFEA L CHEBED R U A2 K 5w 2 1),
OmEH TIE CA-MT & LTH I v LZBE, OFE EEMT 34 FI v 2RI
BEOLLHE, OBBHRTICEEL, DRI VLAOREBITEZIET2EZ1H Y,
EVDITONREETHD, MT & RI UL EIFENHESEZ L TEBD ., MT BN pfif%
2B E, WL FI DAL A Lo TREEEREETLHIEEZ LTV,

WA, MT EEAICEID 2 BB T ERINE A I TWDHR, BIREE TS RI 7 AD
FEREL L BT S EHRIT R,

= 5 A EMEFE

6.1 MR
6.1.1 W ABRER
BMED RFI U ARETIE, I FIVLAEBRON RI VLAY SRS
FRCHAET D 7 2 — LICIREE S/, BRI CHEE LT LIl ST
%o SMEREF]ITIX, MiROMKIEIC L » THERREEE 720 B2 &b dH D,
AR EEECL2BENNH HMEERE TIE. — RIS NI U ARENIEFIC
1/‘ &)é%ﬁﬁfﬁ =N ﬁﬂ’iﬁﬂk)jﬁﬁoﬁﬁﬂjéﬂﬁﬁaﬂﬁﬁﬁ AT 2— ADZER, EF'{;;%I“
50mg/m’ TH Y, MOFITIE, 5 EERE L, BIEREIL 8.6 mgm’ Thol, Smg/m
ZHZAH RITAIC 8H#F'Eﬁﬁ§s SINDLZEIEVHIIE D EBZZHENTWND,
¥, BIRF A COHRIZET DB OFRRERSE, T72b6, @HERS 755
FHTH 8 WEE, W 40 K[l < BREICH W THERBERZENECnWE End
R AR, 0.05mgm’ &FESATWS CCEk6.1.1-1) ,

6.1.2 FROFEH

1940~50 AU MCHEOBIFZ IO E WV IE X K[0MEMCIE R 2 & b 72 0 Sk
BHRENEELF, 2T, YK, JoLO0ORBIZEY A vXICH RI T AEHL,
FetE A PR N LB B R B ORA DO N RI U ANEH LIZZ LTk
STRAELELDTH S,

Flo, I RI T AREDNK 16 mg/L OKEZRATZZICEMEREFEZRIE L, R
HIZEHE L@ ER S D, ZOEIKIGROFRRIZ, 7 FI U LZEEEM A
ST BN HEIROKERDOMAK S 712 o1, ZOAMRFOFEF T, w25 &
BZ L, BIBENICT FIULANRERE UOFEE Lo 27201, WINI=h R
IUVLAEIE, EDOTRLNATWZEEZLND,

B, AMES FI U APEERER LI A4 OBBFREMIRILR D,

6.2 BV

6.2.1 BEfE~DEE
TRENNRTE SINDGA & —RREOERNBRZE INDIGENH D, AiETIE. B
R U A& 2 WA L, 0B 250 L TRNIZELDY @inéo ke
BRIV LEEHETLRMREEROMNI TEE&@VB J: X0, BENLRINILT
ERICER IAEN D, BMEREOLS (EFL 6.1) 121X, BERKI %f%ﬁfocﬁ“ﬂ%?
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Mo, BHREIC L D2EEEEOLAITIL., BliES T ERENEE TH DL Z &
DL B HNTWD, £, T X ) ITEND DT REREZMDT, IR
R U LRRESZIT RNV IAENTZ T I U AKX EMEREL LT, AR
BEREL IR ETHOBRERENELL Z RO TV,

JEESHAIZ I Friberg (1950) (2L 257 KX U AMEEFICHB T 2N ENOHRETH
D, BRI LMEEFICBIREIN D BEERET, Ko 7&EAEDOR~OPEEH
WIN$ 25 Z ENFECH D LG SN CUik 62.1-1) . Dk, I RI U AEE
FITBUT 2 BHEREN FEICHRT S N7z, SRERIRICRB W TR S N g o) 7 &
BEHE, 7/, Jva—A AN UL Uy REER E OS5 F 7 40,000 LT O
MBI E A ET T, EFRREEICE W TRAE THWIN STk 21584
DM, BRI YLKV EARE OFRISRENET T2 &, 2o OMEDRY
~OPEIEHEMT 5 Z EHB L2 Criike6.2.1 -2, 6.2.1-3) .

), VEEBRE Tl —EBRERIZE T 20 R U A BEE R oERICE N T
A RANERER F N AET 5 2 L2, BRIR - A RIC K> T Mz, 722
b, LRSI 23 Lo A XA A X AR EE OBHRER E 1L, BSREkiRD
BEIZX D b0TIERL ENRMEICBIT 2 BRINEENERTHD Z & CUHR
6.2.1-4) | BYEREIR, 7 JBEIR, RME D CBRIGE (%TRP) DR T A5 AL,
A B A A B A IE OSBRI R ARSI R Ty a=—EERE ' Th b L
Wr&ih g (Crik6.2.1-5, 62.1-6) .

Jarup & (1998) 1%, 1 R 7 AEEED 30ug/H & 7T0ug/ H (IKE 70kg &35 L8
70 PTWI IZHY T 2) DA, —BEMTIXZNTIL, 1%L 7 %I BRRERE B
BINiHZ L, T, RZOHDHEMTIE, TN, 5%E 17%IBEHERERE 2 B
BInNHZ LEHEEL WD (CCHk 6.2.1 -7) , 72, Flanagan & (1978) I, IiE
7= UF 3 20ng/mL BLF Th D8R Z DO ALIETIE, EFRRALELY b R
SULORNNE L, BRI VAL DEEY A7 PEnEHE LTS Ok S -
5) . )7, Tsukahara & (2003) 1%, [EWN 6 FFIRIEEDOR A LM 1,482 ARM ML & —
RER 2 BRI L CHET 2 35 272 o TV D, IR TE, FEMEEE 1,190 NZEMEE (~F
71 By <10g/100mL, 7 = U F > <20ng/mL) 37 A, $kRZHE (~E/ b=
10g/100mL, 7 = Y F > <20ng/mL) 388 AJ OfHiRE (~F 27 = B2 =10g/100mL,
7 = U F 2 >20ng/mL) 765 A4 T AR Ok R Z B DWW THER L R LR %
—H ST RN SR L, BMBEE O OXREED 36 %, SERZHEEZO
KPHERE 280 X O AAT o 72, ZOFER, A, SERZEEWVTNORETHIRFT DS
K 7 A, al-microglobulin (al-MG) . B2- microglobulin (B2-MG) 13 & 7 EH- %7K
Shehpolz=Z einb, —BOABRANBRALIEIZIASRBD HND | IREORITIT R D
TRWVBERN 2B MR OB R Z TiE, 7RI U AOWRIUITAEER ERIZITEL 20 L
L TWD (SR 6.2.1 -8) &

i, OO THEORESRBE (I FIU A, . K, BFR) ITEE LR
BT, B OHRER (R— 3 AFERER) (B e B4 7R3 AT RetE & e
T HEFRENRE Sz Gk 6.2.1 -9), ZOWMRETIL, 77 A, F=a KK
— T v RO =HFEOHEREBAEHFTE IR ET 5 7k (BF 804 A; SEHJAEENE 8.5
~12.35%) ZXRICWmRE 2TV, RS & RF O ESRERET I HE~—
— DT EAT oo, EOREE, MERFPFRRRF D FI UL E | JRBEREOFREE L 72
% RBP (Retinol Binding Protein) ., CC16S (Clara cell protein) M U8 NAG
(N-acetyl-B-D-glucosaminidase) & DT, MREE EKFIICH BB BEZ I T,
JRH1I~D RBP, CC16S X ONNAG OFEt EDH E 72 ER-NEEE S N-HEO Mg &,

W7 a3 = —JEGERE AL RANE OfE e i O N EEIC X 0 A RRENBIE SN D, SBRIE (VAT UE,
TANY IR E) LRV (B, SRIEEHIER L) B,
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PR R U APEHEITZ DO TR, FHEOLORBUC LWL, BARSLHEOEEIZ
HY SN I E T DAL OEED 555D 1 7025 10 59D 1 OEICHNS TS =

Ll RO OB B RE 1 TR D | < L Z T T W TR E 2 HERI L T
%o Fo, FEHITIE, MEFOREED EFIZE b, RERIEHEEER FE O &
LTHWONDIMEF 7 LT F=2 726 O RANE B ORETH D B2-MG
EOEAMNMIRINZ, SBHIT, EROMALITRRY | RFEICL > T R—r83
REF~OEBIIBZE I N2 D o T2y, 7, MR 5 K0 AR EESCIR iR KSRk
mEORICADHBENBIE SN, ZNODORERNL, BEEOIX, AT FI T A
ROKERITIRTE SN D Z LIT XD, BHERE & F— 3 UAEEMBR ORI L TRk 7 B2
NAELD EfmL TV 5D,

D48 D ILAF DB FHFHFINERIAN L CTHIT L, 220 JRE D FI 7 A (1 pg/g
Cr Ai5) L MIEHF D RI o LAEE (0.5 ug/L R LANARREREIEEAEED
LW E DL T, B TIEH 20BN 7o &) FRIE, 1RO %%t
S LTEHALIFRESER-TWD, UL, ZOEMEITENTIERY, £72. |Hi
WRO=HEOKET L OXHREEL U TRE I N HFHG RIS EET 25 BT
B IMERCIRF OEAEIZ S 0720 DR H 5, ZHET, ZOWEICHRHINT-L D 7%
— R ER B TR D E AR ER Y 1 O B RE IR RE 12 M E TR B BT A AP SRR S 1
N2 | HEREHIRNEECH 5, 4%, T~ EIZER LTEHENLETH D,
Ll BRI CZOEFMEDOHLNG , D TRIRED T NI U LMEEN O
IEASEECIMBEREIC G- 2 DA BEHIC W T Z s ST Z STy Tl v e & 2
b,

6.2.2 1 NI v ATEEGYL I RIS T 5 8

6.2.2.1 ITALIRMIEHERERE E D2 M AL UE

BRI AHFEOMMNERIL, A XAAXAHETHY, I FI U LOERERITIA
THE2 2R (R, 123, Blb, RERRE) BBERER-TELZLOTHD.
ALAAFZAFRREEHD D2 OO, IHEREETIX, 1976 120 K v A +H50
il B 6§ DR A HIE Le, MRE, 2o, EARKOBERO
FEAA7 ) —= 7L LT, 2RI LVTF=v 2707502, RS TFREA
JR. %TRP, K7 X/ B5HT. MR T A3 OFEMRAEEIT 5 & O T, BUEDO B igs 7
DOKHEZIRS LTHIEFICHEERNEEZHB LTS ERHi sz Ok 6.22-1) o
1976~84 A\ /T CIBREETH TR IC XL 0 o B v A 305 e il B B2 A3,
HARD T2 K oA HEEY I 2 12 TME#ET 2075 T, MH, 5. S,
wi, A, L, Bilg., Koo 8 RIcBWTEmBSI N (F10) (CGrEk622-2) .
B LRBZAER BB Z R L& IOV TS L IRBZBNFE URE AW TiThiuiz,
92 WL, B 1 IRRZBEEOWT R 1 DL RIS T EER L L CHE
STz, 52 WIRZOFEE., %TRPZS 80%LL T a2 7R LI-& 2% 3 IR Oxt4 L L
T, ABERRA (290 3 H) TREM 7 RANE BERERR A QN & X# A 03 F2 i S 47z,
BIWRPOHEIRETOREERE LT, K FREEQR, FER, 2BMET I BRIR
DI3IFEHDH H2HEAL YT 2856 % NINRMEHBIERT OV L L, &
5IZ%TRPA 80%LL F O U U FERINASRE DR T, Il B R EE A A YR FE DY 23mEq/L
KGOT v R—V 2 %R HLEIIE TINRMEFRER T OE] LWLz, Z
DOIREFRER D, I R I U ABREHYHIEOFER TIE, A RME SRR E L D%
W3 2 F NI YRR L R T < 1EYRIE L OMICEBEZRBRR A b,

12 9% TRP : & U o AR,
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3
4
5

K10 R I U LG R AR AT

B2 A ¥ 1 2 B B2 R B2 O3 R B2
50 FLLEDOIER | 55 1 RRZ A TIREHA | 1 KMRZ2 B TRIZEIT S 12 | 5 2 IKIRZ T%TRP 23 80%LL FDH D
f 100mg/L LA EC, /vo* LEIZEET 560
REE (£) DLEDOSHD (DHB2-MG Bt (10mg/L LA _E)
£ * (AFHAETIX (2> T | (QRBP Bt (4mg/L UL L)
P 172 < TERIZ) L) | BV Y F—oBM%ECmg/L Ll E)
AFT 2/ FEQ0mM LA k)
5)41 KX 7 A(30ug/L LLE)
| BEIR BLRBRZ A THWEE | ()RR (1) FEAR, REEIR, 2R
s $ﬁfﬁ 1/100 8D 10%2% | (2) ik () ik
el BT b U 7 BRI % N
2 CACITRAF LI D
1. M2 1. RPESTEEAE |1 HE - (REFH 1. HE - (REFH
2. JRIRE TEME 2. R 2. ﬁ@ﬁ
(1) BEAgEsE | (HB2-MG ) ZVv7rF=viER (WERHEEE QFEE QKo TrEEREE
() BEEE (QRBP £7213 Y Y F—L4 | (2) #HHEEY LE @7 2 /ﬁii @7 J WSS @&VT% LR
U 3. fERE 2. RPT I BER |3 MKk (MR Y R QURILIE )R MEEE
o 3. RHPARIVLER | (1) 7L T7F= / T 3. IMERE
i (2) MY E (OFSE & (EHER) Q7 LT F=rER
- QiEf ) v ERE AIIFET LB Y T4 A7 H— t“ﬁé%
- G)iEEMETERE (Na,K,Ca, Cl) (O)RFBEHLETEE
H (7B B fr iR
(8) MK 7T A 53 M7 (pH, F AR R A A 2)
4. X MrEHERY
5. ZTOMEROME LG 5 RAHEH
6. MR MERN A

% BRBEREL AR— b (1989) 22551 H (SCHk 6.2.2 - 2)

[EE | BREREL R — FOH T mg/dL Tho 72 A% mg/L ([ZH—
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6.2.2.2 ITALIRMEFERE R O & E D T4

B LU VR A ) IR 2 B T, 1979~1984 RIS E i S 7z TBETH =y 12k b
TEFEFRAT I 5| E e & | 1985 270> b 3R e O PR AE 23 Ik S 41U, & D% 1985~1996
HEE TORMERENRE SN CUHR 6.22-3, 6.22-4) , 1985~1996 4E D ELfi
FEFAAS TIE, 1979~1984 4FOFHEICHIT 5 1| IRIRZ A BGEH . 3 kK@= 2HE 72 8D
BT RAE RGBT N ER ST, ZORE, R p2-MG Heitt&oin, 7 v 7
F= 7 V7 7 AR TRBLE S, EMRMEKER T OBEANBLE I T
by ZOWEEBIZBWNTIE, BT B2-MG O _EFICITNBIC LD EENRBREIND Z
EEIZ R0 IENRAEEE DRSS LIC oW TIE, ARIOTF —Z Bk 5 =
i, REECH 2 LGS TV D, i, Zhicxt LT, Find &bt 7 it
MH, BITMEIZE 72 ) ABBR T I R U ABRBREOHEINC X > TRF
B2-MG HEt & HINT 5 Z E N STV D, ZORPLE LT, I FI U AREIC
LV ARNTAR SN DS T EEAE MT ORPHEIFEI R B2-MG HEE & & [F)
HOZEEZRTZ L, TOHEMEIZA XA A XA REREREE ZOBEBIEEAREND
Sbbm<, WITH Ry LG HEERETH U | IE G Y R b
SEBERWZ EnmE I TS (L 6.2.2 - 5),

1HYKH HHEOW RFERG O 11 FRICER SNTBHRAE TIX, FEOET
L7eIK DB LERIZBWT, KEA RI U ARE, WONTKNSDOH KU AIRE
BORTPBEIN, TOREELE LTRTA FIVLIRMEDOFERIK AL LN
723, R B2-MG Rt &K QYR 7L o — 2T, AEICHEIN L Tuvs Gk
622-6, 622-7) ,

0 R ) 38k 0D 0 B8 75 el XA L C DN T T YLk L B AR LT 5 AEREIZE L
& ZA, BERRERIZIR Y B2-MG HEfk & 1,000 pe/g Cr A T & o 7o gRERF D K5
I SHERZITE VTS 1,000 pg/g Cr Klili T 0 . HINIA N o7, LarL,
BRAAIFIZ 1,000 pg/g Cr L EOHUE TH - 7-#RE Tl S FRZRITITH 507 ERNSR
Do (OCHk 6.22-8) o

FIRr R F T (B b)) EEMIKERO 10 ERICh - 282 T, PIRHRE
IRFLZ IR B2-MG Bt & 1,000 pg/g Cr LA B 7R L7z 16 ADJRH B2-MG HEitH & D (]
SEEMEIEL, 10 &I 2 55 < ER L7=oizxt LT, #FIEIEEZ 1,000 pug/g Cr A D 30
ANTIE, BERETA N -T2 (LR 622 -9) |

T P AR BRI L5 Ye st T, 30 UL LR 1 HALL ENSERZITV, B R 2
U LADEEC XD RAERSREREE O RREME N H D L B BN D H 13 AR ST,
ZDON13ADRF A R I T AP EOFEEEX 13.1ug/L, RIEGMEE 7 A CTh o7 (X
Mk 6.2.2-10) , F7z, {FYHUED 50 L EOFERO BFREZ 58 Lo @i Tl &
F. B IS RS RO 2 (50527 L, B2 -MG IS 10,000pg/L LA E
DEPRETH 2F 1L, HYHIKT 7.1%, FEERMUK T 0.65% Th -7 (K 6.2.2 -
1) .

6.2.2.3 TN IRAMEREBEREE O T T IE & Wik

VAL RAMERERERE E X, M RIFERICE VAT D, BRI T LARFERNE D nEifl
NRAEZDITE, I RITABRBOFEEL LTCRY D FIvABHVWLNE, T RID
LB e E L FEE L, T ok E A L TV AERIE, Rb AR
I U LR ENEVEIICH D, E-. invivo T BEHMESTTE W T A RI U A
FE8 TIHVEEE ORI OIETF OB K w7 W82 U7-AE R, VO RS F RE R
FBEALRWRGHETIE, RPD RI v ARikEEBBTON RIvAREOMIZE
JAEERFE (r =061, n=33) BNHEHEINTND CCHk6.2.2-10) , LivL,
PR R0 AR EA BT R I U AREOMREE (surrogate) fHIE L T 254
1. AT ORICHEE L THITT 203N H 5,
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* IR RN U AR, i E BRI LA bR R T, TRbh, N
L L BICAMEICEENDSI D FI TV LAZEMEBRT S ZLichbizn, &
P R o AREEIHNL, 50 mE e —2 & L, Z0%, MECEE D B
DZFEREZ LV 60 ALIRIZHIE T2 Lk 6.2.2-11) . L7=A->T, JRHPA K
S U LAHEI RS INEIC L D EEAZIT D,

% R R0 AR RN, IEARMERREREE N W IGaiE, Bigbh o M
T LPRPEE BT D, IALREREERE E N A UG A, R RI U A
HEE B3 N4 5 (OCik 6.2.2 - 12)

* RS R Y APHERE FORT DI, BRROBAIE, RO - AROK
B AT B 72 0 IS AR D FORITME) TR 2 < L RICROZ LT F =i
BERPEL, By LT F= VBN 0 (CHRA L CRRT ABER DD, L
2L RT Y LT F = R BAREBEL TSm0, BTk L
D @<, EREBE TR RBMEANH D, Lo T, RIS RI T LD
7 VT F = UIEEE T DA, M A SR TS RN ETH D,

SRR E ORI, RPICEAEMBREICHEN SN D, Wb D EARIT, SRERIR
PEER FR & IRMETERE ARICKANEN D, SRERBEERBRIT, RP~OEBE ORI
B 3 g4 BRI EOBAENBIZ E A E T, TIT I R0 T EE A O PR A R
Thsn, i, RMEEEQRIT, Ko rEEAEOPRENEERTHY, —HIZ 1~2
g B2 D LI THD STk 6.22-13) , AIFEDOHE, A7V —=v7L LTR
FEARBICRBRIESHOW LN, %REOH R UL X DIRMEKREEREICE B
ROMEOERROBZEITIL, BT 22 LIERARETH S,

71 KU LA RAERSREREE OFEE & Uik, mAEPICAFIE LSRERIR Tl
WD D, TALIRAE TR S 21850 1 B QIR (R BRI JRTE
LTWLERAEDD D, HiE Oy FEEBAEIZIZRBP, U Y F— 54 B2-MG, al-MG,
MT 72 ERH D, %FEOEAEE LTI, NAG DD, AiFEDKSy FEEAEIX, T
NTMEFIFELTND Z e D, IENRMEREREREEIC L 0 HRIGEDNE T3 2
&L ORI U TRP~OPRM &IN5, B2-MG 1EH R I 7 AREIZH LT
B DO BAKFNCSOET D 2 &0 n, RO FEEQEOHTYH o & biR/A fEIE L
LTHWLN D, NAG 1T, BOTNRME LR U Y — DIAFET DK iR
R THD, RTINS NAG 1T, AR ERHIRR B L7z b D T
JRANE « RV OB TE OPEIEAHINT 5,

TR D D DEFRMET —F T 5 ECTEFIZRZ L5 B2-MG 1EBUE
THASHEEL LTHWLILTW DY, RN BERERE F DR BAVFEEE Tldle v,
B2-MG 1%, HOSEER, VA VREGIE, I ONT B2-MG D FEAE D HEINT 2 Ak fE
D X5 7eIRRBIC BV TR B2-MG RN E5 L RERMBILEE A @ia 3 % B2-MG
DN 5, EORER, IARAEEREE D 72 < THIRF B2-MG PRt &I
%o PRI EOHIMATA R ERREREFIC L 200, e b ERUEBRR ED
FIRNZ KX B 02803 254512, JRFPEMmEF O B2-MG DIE% th#kd 5, Mg
B2-MG IS 2N IEH THRY B2-MG HEtEE AN L TV 2B 3 R i M RE S 2=
MEEDLNDN, EHIL2 TERLARVERELT, BRBEL, 73/ 7V av Kk
PURESRIC X 2 BHRERE 2 5 5, IR NAG HRift & & B0 2 50%, JRE O
LD LIEBHEREEEICB W TH, REOREIZS U TRT B2-MG Hrift &3
n+szLThod,

B R 20 AT KD LR A BERERE 5 D A7 M A ] 3 % 72 8D O JR 1 B2-M Gk i &
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Dy FETHEBL LT, AT 2 —F R0 UL X — 2B 2 EFHEICB O T, &
HRHUIBEE [ DS & 53 CEIEIME +2 X FEYER 22) & % & 12 300~400p g /g CrodfiE A3
LIFUIEAWSNTE 72, LALARRL, ZofEid, EXRBHEELAT L Mk
AR EICHYS T 25E 1B 5, Thbb, MFEHOR-MGIREN I L% 0.5~2.0m
g /LI WT, ARERMARTHEE S 12 JURIZHRIE S L 5 B2-MGHE(X. 1 HIZ 80~360m
gLRMLDZENTE S, KO TEREAEOSLA., IEH 2RIV IR ME
(BT D EWRICRIT 99.9%LL ETH D Z Eonh, — HIZRICHE SN 5 B2-MGE TR
JRICHEIE S LD ED 0.1%LL FTH Y | 80~360ug LA T &7 (L 6.21-7) . —H
PRt ES N D 7 LT F = U BICIEHARR SICEDEAERH L3, I 1.0gE A
HE, 360ug/g Crl D /NS WEBIED G B D,
BRITAMILDHELEL, 7y a o JEENAE R L TEWREEZRTA XA A
ZA{NS | B FREREBDOH 2 EDIERE T2RED S DO E TIRFHMICHTZL Z
Enn (OCHR 6.2.2 - 14) | IR B2-MG HEEEIZOWTIX, I R U ABRERIZINZ,
LD B HERERE T OB WITEIE & OGS EZ RGBT A2 LER S D, A XA A4 XA
JROBMIEUEL L CTHW S TEIRF B2-MG HEft & 10,000ug/L (7 LT F =2 D
MEIC K DA, 42 5,000~20,000ug/g Cr FREEDIEN & 2 5f) 1%, OO THEHIED
UL RAVE RS RERRE E OB HICH WO NTE 7, 5, AR OEZEE R (6.2.2.2 UL
JRAVEFSRER F ORI EZ DO T%) 7 R I v A HEFYME CH > 72/ NMRETIZ R 1T
LA (UK 6.2.2 - 15) 7225, JRH B2-MG HEE & 1,000ug/g Cr &4~ b4 7 fE
ELTHWDZ ERRYLEEZ LN, ZOMEEBATZHEICIEH NI U LA~OIRHERE
&R B2-MG Pt B E AL O T AR & OISR 22 &-BUSBRA AL T D 2 &3
WEIN TS,

6.2.3 T MM OVE A~ D2

6.23.1 B~OEEICT SR

71 R A REHYHISE RIZEB W T, KO EREAEORTHEEEOHENZ &
70 9 IR RIS E N L3 LT A, Z ORGSR N e T 5 L. H
s ) AREIRE A XL, EBICZOREERE N O BER S N - T
A BZAAZAJFOHBAIEIR TH 2 FHIWIEE BT D,

INETOEEREICL > TH - Ay 2MUEHORS N TON - ER D R 7L
TG e s B LR BRI, ) IR EE) Ik, Rk B mT (B - b i)
D=HFTHD, ZITIE, INHOHIRICKITS I RI T AREEE - I T A
Rt~ BT 5 il A &2 OISR T 5,

& LR ) Rl 7 N X0 A REEB YL HUEIZ IV TL R B2-MG HEit Y 1,000
pg/g Cr DL ED etk 85 ATl R ALy o A EORIN, RMEICB T2 Y U F
W BERE DR T | MG RS Y IR EE DR, iET AT U AR A7 7 & —BIEM O & E,
FOVEROBONEE SN, S6I12, ZRBHE - Iy T - U ACERE OFE
I, SR B2-MG BRI & AR BN A DAL, PRAMEBREER T o EEE & B L T
W (TR 6.2.3 - 1) o JRAFA~D B2-MG HEIEER 10%LL 127~ U 7o ) B2 R A B e b s
DBEE (BrE21 A, ZPE13 A) Tk, 4% 32 DABNCERIT 2 Mk 25- KRk
2 XV DIREIFEFHENICH 72, —F, MmigH 1,25-Kkib e % 2 > D IREITE
WL EEE R L, REOLDIXA Lo, ikHE 1,25-KkB{be ¥ > D
REIRERIRIE B & & ORICHEBERFEANED b, #iET 517 v v HE 75
FEMIE PRI T Uiz, /2, SR E L T, Mg Y O KE, w7 /L
HVERAT 7 B —BIEER NI AT FH VS B OSEICR S N5 B EEEED

18y NATZAE B OMRATEH O FEPH & S #PE A XK 5 i,
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TLEN B L BICRO LT, Aok, MR EIHUIRIR R VE R EITIER EIRIEZ S
SRR D EME AR LN, MES /LY b= EEIXERGEANICH 72 CCHEk 6.2.3

-2) o INHORERIV . I RI U LAORMEHIEREIC X 28R R T OREIL,
WAL RAAEHIIRIZ IS 1T B 1,25- Kb B ¥ X > D BEAREIC L H8F L0 bIRME Y
VRIS FIC X DR U EMENEE R EE E R L TWD EE LT,

[AERIC . RIFFREFATIC 30T 5 @ O SR ERERE F 48 7 ot g8 O BB
BROFERN G 11 N (B3 AL otk 8 N) IZHHALIE IR OF XBRIT L Th 58
WL BT HEFIN RN SNz, 20 11 ADIETH% ORI D, 9
AN (BYE 1 AL &tk 8 N) IEBILIENRAEL TWD Z ERME I (OUHk 6.2.3
-3) . RECIAAEXGE O O HIRMEEER T 2 P OICRBEIENLE L e E (B
T ameiszs) ) 25 0 (BHEs AL th20 ) o 15 ERORBBEIC LD L. &
FERRINGEZ VT F =0 O8N, 7 vT7F=0 7 0T 7 ADIKT, %TRP DK T,
JRH B2-MG R &M & AR EFEREREE OBARD b TWd (SR
6.2.3-4) . ‘BEALIEOEEE L, IEMRAEKERE (B2-MG, U Y F—2A, NAG,
RBP DR R E) KOMIE L 7L - U FEEFERE L, BEREURON ORE R, fLE
AN T L Y URER L 5 b REMEEEH 2T,

~A a7y AN —EH DB ERIEE AT EEEEOMRFICL D &
PRAMEFERERESE 2 A3 DRI O A K 2 0 A EHEE YLl o ot RIT, FRIG Ysih
BRI L CEEMFENS NV ENRBOLNTWD (CCHR 6.23-5) . BEHMiE
BEREZ R T MG A AT A IV PR EEIE, 15 YR O ST IR B RERE E D AT
L FEGY I ER i LT B b bICHEICE . BRSO TTHER RIE S
7= (OCHk 6.2.3 - 6) . BEFN 49~50 =D B K I v AHEFR UG ER O —F 2 iz
TN IR AEFERERR S & 2 S d, AkReA) 72 R BN LB &8 STz 86 A, 2
N DU TE I B AR 58 23 St S A, IR EE D & P EE OB HALIEN RO b, (3C
Mk6.23-7. 623-8) ,

— 5, SeE ARG LG ek O A Tl 30 LA EOER 1 AL EAEXRIT,
B R 2T AEYIR DB ETIA M T =0, BRI SE O 13 AL
THLVY NP UBREEMTOIL. TO/RER, BLy NP TEIILIELE B 2 Hivd
FVIAEAE Lo 7= 5Tk 6.2.2 - 10)

WRIZR A NI T LREBED RN OLMHEERERNRICEEELIRT D FI T A
PEE L OBEA B SN TS (CHk6.23-9) , ZOFEIZLD L. 40~88 %D
Bk 908 NDEEE OB BIEITFH E & BIIK T LW, i, RS B o A
B CRH 2RO ) £ S ME YR 2, 2.87+11.72 pg/g Cr) 1E, 55~60 % % Tl
s & & B ICH B ESMEM A2 R L2260 sl TIToRE T Lz, BB,
HFfn - PARE - BMI (Body mass index) (Z KA ELZITHI D, ZibOERKI
IR R U APRIEEZ M - ERR ST 21T o7, T ORE. Fln - K L
ERETIICTEE L CH, JRP D R U AR & BEE L ORICADA EZRMHENR
Do ENG, —RRENOOD IV LAAMICEVFERIDILT-6END &
FEmm O TV D, W, ZPEICBIT A EEEICEET BRI, ARBEO LR NLVE
ORI BRBREL, ToME UTIER), REORBEENEELERX TH D, A
ZEIE. 40~88 jik & WE AV 5 & [RIREIZMRAT L T2 23, ARImBE R RIS & 2 Mgt &
fToTWIUE, 7 K AMERNAR DB LEOBBEEICRIETTREOFRIIOWNT, X
ORI E O N EBbivs, A%, BEAETERINDG T RIvLAR, &
DREEFEEICHBE B2 50OV TR, E6RMENRRDOND EWVZ D,

Gallagher & (2008) %, K[E® NHANES (National Health And Nutrition Examination
Surveys) @ 4,258 AOT —Z L L7z 50 Ll Loz o0\ C, BHIERIE & 1
BT ARP A I v AR EE 2 Ee 2T ¢ v Z ARSI Uiz, BHERAET, [EEE
HEIZESBEOBRED T v MA7ECERMICZHI s T2 CHEICL-
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TEFRSNIZ, TORER. RPH I 7 LPEERED 0.50~1.00ug/g Cr DFIFH O 50 5%
YL E D% ElE, 0.50pg/g Cr LA T O & bl U CTHHFRIED U 27 73 143 5 & m < 7
D KEBELZ L EE R ORLIMETH 5 3pg/g Cr UFIZB W T HEHREIED V
AT WA END LA Us (55 2 iiBIFR STk 1)

6232 &« WU MUGHEE L OBRWIE

ALZAAZATROFEEIREIL, AL IRAME R E X WEHRRIEL & b 72 5 Bik(k
JETH D, BHILE, AKILREEIC X0 AL LT WEEE R O BN L 7=k e
CHIFERICER SN D, HENEML THEEHIIE TRV &V 9 JEEE
(Hyperosteoidosis) &4 HiL 5728, FHALIEDOZEIZIL, FE OWERE, I O E
DOIBFINAKALEZEIC L2 DO THD Z AT H2LENDH D (SCHK 6.2.3 - 10)
FIRAGIE, AIRALRITRR & MEEN 2888 & A RALE OBEREBICBWTITbhb, 7 7
P AU RPUAEWEDN Z ORKACHIFTICIEE L THAEEHKTHZ b, 2ok
BEHMA L CTAKILIRIEZ 212 2 LN TE 5, IEHE TIZABEARME L LT
ENDoITx L, BEIUE T ER SN2V, ERESNnE LTHE L R
THERE HARV,

WA RANEREREEIC L 2V V RZH EERFREOOE SO TH D, U Uk, By
U E L BITEMBO EERRERK S Th D, BF DU DK 85%I2F 4T 5K 600g
DU UPNBICFETDHZ NG, BIE, Vo DipEEOKRE Z R L TWbHES 2D,
—. VAL, IRME ICRB O THRIN S, EORBRESHRE SN TnD, L
T2 o T IR AN RIS RERS (2 L » TR ~D Y RO RBEAS BRI 72
LEL UUNELLEFEIICHG IR, BRINOEM, BRKROBD . AKXk
DIEFEREOFRBRE N B END k623 - 11) .

7R LOENESIEER CTH 0 . EALRE LRI R L CHERINSRE IS
P 2 M4, B LRARE TR O D K2 v A B T, SRR EEA
B BRI OBIND U V FIEE K OREHE T > R — A& 25 2 & O R
EHEREREEG £ CTHiA OISO JRIMEEEREENZ R L T D, LER->T, 4144
AZAIRICHLNDEHILIEIX, I RI T AKX IRMEHREREICLID LD
(cadmium-induced renal tubular osteomalacia ; 77 K 3 7 A2 K 2 PRANE M RE R Z M5 8k
fBIE) &2 TW5D (Lik 6.2.3 - 12) o

k. MfnkEE IR, B IR Uk 6.2.3 - 13, 6.2.3 - 14, 623 - 15) KOVESH
ik 6.2.3 - 16, 623 - 17) OFRICHKESE, BHERELZ NI TICH FI LD
BA~OEENREEBICLDFEBO PO ENMEENEL CHHRENELD Z &
DB I TNDH, BEIR - B L, SENRZFERBRLRESN TS (X
Mk 6.2.3-18) .

6.2.4 PG~ DRE

6.2.4.1 L&UE
S WASH, WESHOBMERIES A ShT\Wb, BMREREIX, BEURESON Ky
KETY o TOBHBMFE OB I HIERTH S, Zhi, WHOFIEEIC L
S THESNL TS5, BN TIERE S TR,

6242 T
BRI TLEYFMEEF BV T, xR EERE OBPEPAZENME R B s &
NTETe, AT =—FT 2 TlE, 43 ADOH K I U LB RESEE T, FEDL R EESCR A
BOENZ & 672 0 ERERENRE SN TN D, AFY AT, I FITAICRHY
FIRGE & i S5 (MR RERE B 21 U5 = 2 S STV B, 2 OFEf
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X, BRIERSOMR AT A S IiKE & W S 723, JRELEIRERR L e STV ey,
ENMFFETH,. 7a—AR YU 7 AR ZE O FERESRER A T, 7 K I o A0 UV E
EFDHL, FREEETCIIENERESMIEE (FVC) —#% (%FEV,) . FVC O
75%. 50%. 25%D i EEOTREIZ 5 EL L, (KIBERE TS FVC R%FEV, O
KFRHESNTND (LK 6.24-1) o 7 I v AGEE 255 L L X i
L0 72 A 17 NTOVE ARV EMARHEE & St B0 2 AT A8 b7z,

T AU A ERETIE 1988~1994 A F i S N T-fEICB VLT, 16,024 A DO —f%{E
R&2 X QI ENE S 2R Uiz ECRFP D R I U AP0 & & FEREEEE & o B A
RSN, FE, M. AN, HE. BEE. BMIL 2EZOWIM EEEOL) | B
JEFEE (RIS T72 0 O Z N ap/ Ny 75X BEES) | R aF=dptitE, FEA
fn D HEEREZRE L L 2 A, BRERE BRI BV TR, RS R o Ak
i —f&E (FEV)) . FVC, %FEV, DRI E R A DOBHEMEN GO DAL Hy, FEMLE
BECBWTIE, IO OBMRIIA DN oTz, ZNATEENL T RI T LNZ N
B U 7o R 2SR R D BE I B T D TREME A RIB S e (OCHk 6.2.4 - 2) o
Flo. I VLY PMEES TRE XK LB S NTEBOBBEIZFETRIL, IR
2 U LADOIREFRIEE L RFERFICEDNE LTV D L OEEFENSRE STV,

INHDOT LD, MRIRRASOEEIL, KEEZNM LD RIULARRIZESHD
THY, BOMZH R T LRI L DR ERR~ORBIIR L EBE T LD L
EZ2 55,

6.2.5 7 IILE K OVMILAE SR~ 528

EIMEIE~D A KX v AREOMGIZE LT, HEORMOMRET ~ b &2 HW=5
BB T2 biizm, SIILEERSI EBZ SN LB L5laBZ &NV E V) #
ERHDH, Fio, MHBEON RI U AEHRE (BEK 0.1~5ug/mL) 1%, BHRERR
EEBEBIITICEFHRME ERZ51 B2 70, GHEDOD NI U LRET
%, BEERERESENGE LS MTEITE L T e W 0@ERH S, DFD,. I RI Y
DX DEMEDFIEICIL, BIRMEHEERE O A MR LT 2 ATREMEDS RIB X
nTns ik 625-1) . 7RI TAICEDMELEFORA =X LHF5ENG, L=
Ve T UXET UV R BT DRI AW E S, RIS T D LT R
LU ORI L AIME B, 25030 R o AREICE 729 e miER
FTTHLHMENEMEFT O KD 0, —IEEZAKEESR & OBMRBRME S
TWAREIRHTSH D,

b R OEAIIE, FIRRESoE I EEE AR & LIFen 5, i) E BE R R
Hilg, BRI L7 ST KV LA kE R OME O b MR R (2, 187
ANE 119 N) DA RI v ARES Cd/Zn BELNE N E (LR 6.2.5-2) | W
IRFEZZ 0 QoW EEEE R EF M ERE L D bmMEh s I v ARENE
BlognwemEantnsd ok 6.2.5-3) . —J4. Beevers & (1976) 1%, Ik
R T LABEOREEZITV, MIEH A R0 LARENEMERE S 5HREECHE 221X
RN &, BEECIMER S FIVARENESETHLZEEMELTBY, AR
SULBRELMES D VITEREOBEEZRETLIHRE bHD Tk 625-4) .

AT, & R UL BB BT D EFAMB A T TS, &L A
NP BT 2 B IR E R E 2 A9 5 40 mll Lot 471 Naxtgel Liz
T TIL, FEIGYLHIE D 2,308 44 D Aotk & Eelg L C L E2MEVWME BN RS vz (X
Bk 6.2.5-5) , FIERIC, BREET (1989) Ik » TIThbNmHAD S K 7 L5
Hs 7 2 BT & FEVE Y Rl B oD ) i TR R R R A bRl U 7= TR A TR, A RGBT itk &
B L VR ) 3 B 0D R AR 1 PR B TR RERG ML O v i R AR SR I, kBRI L2 b~
VMEIBI T o 72 LR 6.2.2-2) o 72, 4 XA A4 X AROREBERIBBILE L E
T OEBEH L U THIE SV O ML EAE 2 R4 O B & FEiRRET L7 & L
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Tix, M5 (1977) <° Kagamimori 5 (1985) DL (SCik 6.2.5 -6, 625-7) N
%5ﬁ\wfm%ﬁ%ﬁ&mﬁﬁék\wm%k#%%mrﬁ IRV &S LT
%o LAE, IRMIEBEERENET LI BFEHOLG AT, I FI U ABREN T L5
%%ﬁfé#%#%%nfwéo:Mi %%J?A%ﬁ%ﬁﬁfév%/ TUF
FT U ROEE CUHR 62.5-6) | &2 WXL IR ANE VIR E I X 2 B+
F R U D AHEEEORIN Gk 6.2.5-8) RENFKEEZ SN TNS,

IO OREEREGINEWT S L. A KU ABRE L MEAE) & OMIC—EH M
~OFEFITFRD ENRNEBEZ HND,

62.6 NI

(L DI AMEFHIICEE LT, BT EEERH 2008 5 T EE /b L%
b, BETEEEOHE O OIC, ZRFEESCRARET . S 5I21X DNA 1
HWIEROFEIRET STV D, IARC OFEMEERRSIZEIUE, I RITLAOE
FLFMEL, A CIIBIEIN T, FABEMRICE N TEZ DD THW s T
Wb, £, BRI TLARE N RIS W TR A A A L S5 2 &
0, MR ZFIE L2V BE DS R U A2 XKD DNA 18I BlE s T b,

EREWMICEB T A28 R U AZIDRBAICHONT, HEL ORISR TW
b, T M RIvLAEWA, EH, ROockET 5L, R, M, BiscfR, i
F. W TR N OPESHAIERE ORIENRBD HiLd, i, ~ U ARNLR
B —"TIIA R T LDORBANCET DAZE T 72 < L BB AT OV T HEEM
ﬁﬁ%ﬁ%wo@%ﬁ%ﬁ&é%ﬁh@ﬁ:@%Té@ﬁﬁ@@ko&LT\é 73
WICB T2 MT FEEOEVERH I TV D,

t MZBITDHI FITLAEENPALLEOBMRIZET I HREIL, AV z—T D=y
Jboe 1 R AEEM TS BYEEIE 255 L L2, Mt it o
FER. Bl R0 L0 UAICIREE L7588 1238 ) T RINCIRDS A OFEHE iR B b
DHBIZEN- T, ZO%k HIBIFFAENTOIL, 3,025 AOE¥(EEZEZahR—hELT
FEHT A3 72 SAVTWZA, BINEIRS A & OBFEMEIL, BoEORE CIXEAL TV 5D, F
7oy S AT, 5% A EAKEE TR Sl Sz, L, BERIEOT — 2%
AT, @%@%&Lfm&m%/&Wk%&7;~A®ﬁ ENH DO, ZD
MR DEDNINTE T RI T DT EDMDOFEN AN DN T OREFmITMHESET iiﬁb\o &
i, BHTOWE CUER 6.2.6 - 1) TiX, 1947~1975 FEICHIO TEFE L. &IK | %)
Bt L7295 83 926 N%& 2000 4FF CiBEF L7-f5E 5, REEDS A OFEHE(LIET- L (SMR)
23559 (BE% 4, WIFFE 0.7) EABEIZEN-T208, FiNAO SMR X 111 (BIEHK

45, HIFHIE 40.7) . BISZARAS A SMR IE 116 (BIZ3%0 9, WifHE 7.5) Wb f
%f@&#okoui@#%;w BRI MEEMNE MR AESIERB T L
OAELIT SR S e E bt 72,

K [E] National Institute for Occupational Safety and Health (2 X5 % R I 7 AfE8H - /B
THONEEF OPFET — XIS FHT T, MBRADORIEIZT FI U7 ABREE LT
5 EDORERENRES N Ok 6.2.6-2), LxL, ZHUH LT, B—D Tz
xtge & LB OME CIES B AR R S vz U 6.2.6 -3) o I ASELHEIC
BWT, BEEOLEBRBEORREIENRSH D Z LR EHRINTHD

HARDOH KU A TEEREMIRICK T 2HETH, 7 FI VA LHERAUIZONTH]
%ﬁ%Lriﬁiéhfw&w Arisawa © (2001) WREFERSEDOH FI T LiHY
MBI 31T 520 A DFERE(REL (SIR) ICOWTHEEZITo/2E 2 A, dEAaE
%%Ekbtﬁ@%ﬁ A, R B2-MG it 1,000 pg/g Cr LL_E#E K O 1,000 pg/g Cr
RIERETIZ, £HFH 71 (95% CI (Confidence interval) : 44~107) . 103 (95% CI :
41~212) K58 (95% CI1:32~97) Th V., HEBADOHEIMIEIA LI >T (SCHK
6.2.6-4) ,
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1%3$ THR S 72 IARC SCETIE, T MTBWTEBAMER S D LT 572

IZHS 73R D LW HE] (FAa—T7 1) LEREEnTWA, UL, kE
@;9 HRT2HEDLEH Y . IARC OFHII ORI & 72 - 7o FAEMF TN I1T 2 15
LNV OHEER EICER S D2 b, T MTBWTEBAMERS D &k
IEGFHLTE LN TEY . EREWIICBWTENAMDL S 5 BT D121+ 7
AELAH D) (F—T2A) LA ENRYLEORMLH D CUER6.2.6 - 5)
EC (2007) O#HE Tk, Einmhk & B IERE OB alER, 17 ONCIEEM: O W ANRTE
TH RITLDORBAMMERANEDN DR H 50, —RERORKROBEE T NI v
ARRNAMERZAT D EOFHMIRNE SN TS (5 2 MBHR SCiEk 2) . 2009
$3H TIANFEE N EFSA (2009) DOFERTIX. H R ?AW&PW¥%®%¥$ﬁ
&UEE@&Dﬁ% X DM, R, %% HBEDOFN AV A7 DI 5 #
HERHHN, EENLY A7 FMMEITO 120 L INBOT—=FERHWNDZ EIEXT
%@M&ﬁﬁéhf“é(%ZW%%iﬁﬁﬁo

bz Ent, SRV AZFHMECEED S E LTS RESFICEEL TS
E MZBWT, I R U LAORYIKREERE ﬁxﬁx/u%%%féﬂiékﬁ* W D2 LA
HThDH, LL, MEFICEBN T RIUABRRIZE > TENA Y A7 BEN4
5z k%rwﬁéﬁKKT 5ﬁﬁ%éhfwé:k#5\%ﬁhﬂ%#éﬂﬁmo
WTIE, BIEREEREEZL S T MERD D,

6.2.7 T4

T RI YL EAEMTHREOBMRICBET 2 A I L, Mud)llisko s RI v A+
BEG YR  R> SMR 1%, FEIGYMIRIC bR TR W & o COCik 6.2.7 - 1, 6.2.7
-2) Mol FD%k, ZORMIH FI U A EEERkERE SR E L-H
BOREMEIZ L > THESNTWD, T72056, WTOHIRIZEBWN TS, BE
FEE ORI &AM TR ORI & OMICH BERBIFRAEO b Tunb Sk 6.2.7 -3 ~
6.2.7 - 18) .

AZAAZ AR OEBEH X, REASRIEDSZIMEO S NI U A EGRMERIC
HEARTAFERMELS CUHR 6.2.7 -6) | AFWIRIZA 2 A A4 X AHEET 34 47, &
BIEZRE T 1.6 FF CUHR 627 -7) BREL CWZZ ERHEIN TS, £, fhE)ll
s AOY Y NV NG s = 3 oH A imfuﬂza ZBWT, AR 10 mg/dL PLEOBMEREE . 10
~30 mg/dL, 30 mg/dL LA =D 2 BEIZA3 1T, BHERERE R DR L8 & OB A MET L
Tl ZA BAROERE LT Y A 7 E OMIC HE-IGBRPBIE S LTV D (iR
62.7-9) .

ARSI D A R X0 A FEEYHRIC 38T 2 R — MNAEN Tz, 1981
~1982 FAZAT AT fats %%ﬁﬁ@i@%Sﬂ8%%ﬂ9$Wﬁ%L\@¢MNM
PEMED T > AT EE 1,000pg/g CriZi%E LT, 2L EOREOREZ GIERE, =
DEAEAT G DR EE DOFE A FRMERE S U CTHBMRET L7c, ZORER. BBtERFED SMR I3,
5 129.5 (95%CI : 104.0~155.0) . % 146.0 (95%CI : 121.5~170.6) &, @FEIZtb~
THEICE -T2, AR, FEYERED SMR 1%, BT 78.0 (95% CI : 67.1~88.9) .
T 772 (95%CI : M5~@9)kﬁﬂ;ﬁﬂﬁﬁf%oﬁw(bx%WVW%—F%?
w%%%t%ﬁf% B RE DRI R 2D ) A7 L, B 14, 18 LA

mnrole OCHR6.2.7 - 11) o E£7z. IR B2-MG Hhiltt &% 300 pg/g Cr K. 300
»qmm%@&\mm 10,000 pg/g Cr, 10,000 pg/g Cr LA LD 4 FEIZ 31T T &L
PRANVEEREREE O I B-FUSRREZRGT L2 & 2 A, LD U A7 Hi 300 pg/g Cr AR
iz 1 & LizRe, BOKRET 1.27, 147, 1.69, £ TIiX 1.58, 2.04, 2.43 LR+ B2-MG
P EOBIINZ E Lo THLED Y AZ L AEICEF LT Cuiik6.2.7 - 11)
I 5T, IARMEREREREOIE L L CREA, REE, P77 VBEHANT, &
BRI OWTH y MATZEICESESIEFEE BREHIC 0 LA b, SREO B
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BEDREMERICRIT DT EIELE LY A7 BRAEICEF LT Uk 6.2.7 -
19) . 2B, R B2-MG HEMELMERED SMR O _EFICH G4 55K E LTE, LR
A EZE L EIRBESHE SN TWD (3L 6.2.7 - 13)

I BT, ZOWRFEEENREDOZDZE L 15 FH (CUHK 6.2.7 - 14) K020 4 (OCiEk
6.2.7 - 15) 1BBF L 72K5 R Tl LELo 9 FREEME R 2 R T o N e & Tn b
B2, JRTD R T AHREZ BMETILS pg/g Cr Rk, 5~10, 10 pg/g Cr Ll kD 3
BRI, ZeMET 5 pg/g Cr AR, 5~10, 10~30, 30 pg/g Cr UL LD 4 BEIZA3 1T, Spg/g Cr
RIGNZHT5 5 pglg Cr LEDKRLTDO) A7 lEAMRF LIZEZ A, BT 1.14
(95%CI : 0.94~1.39) . 1.45 (95%CI : 1.12~1.87) . ZPE:T 1.26 (95%CI: 0.98~1.39) .
1.55 (95%CT : 1.12~1.87) . 1.89 (95%CI : 1.20~2.96) LIRENEMT LDIZE b7
STHLEDY A7 N EFTHZ ERHEINTND,

FIRT Eoe BB ORI (B - )BT b B v A G Y ik R A2 2
(DWW T, SMR DOREHELER] & U CHEHR 2 & et O 2R (40 Ll B, 22,429
N) ZRWTZEMTONTZ, 40~92 D B4 275 &2 xt5% L Uiz 74 OBHHAE

TiX, R B2-MG Rt &A% 1,000 pg/g Cr LA EFED SMR (X, BT 147 (95% CI : 76
~256) . ZMET 135 (95% C1: 94~188) Toh V., )7, 1,000 pg/g Cr Kjifi OF TiZ

BYED 67 (95% CI : 46~94) | ﬁ%@65@ﬂﬂﬂ3?ﬂ%)f%otoﬂﬁ®@ﬁ
X ISEMOFENS /LN TWD (CCHk6.2.7 - 18) &

FRLOE ARSI, DEEEHIRAERICBIT AP FI U AREICL - T, &
7R M T HRAEL 2D 2 2Rl LT\, k7, EEERAOREITHEL TIX, +
BEVH YL I N OB 720 TR Tldze < | B L 7R HAEM D IE 3 & PR 7o Huig s
FHTHHZ Eamm® LTS, £7-. SMR % LHS¥5h v hA7EE LT, L
DOFEFRENOIX, KPR U APEEEIT Spg/gCr 725,

Nawrot® (2008) 1%, ~L¥—0DH K I v MERERZEHIKO4764 & K U A
APE T Y (20024FICBASH) DMFAE LTz iR EE R R Mk 04804 2 x4 & LT, 1
B R AREROIRE S FI T AHEE LR TR L OBHRIZOVWTHRE LT, &
OFEF, FHIPRE A K 7 AP (X, JE1CF CTl4.1nmol/24hr (1.6pg/24hr) | E17H
¢8.6nmol/24hr (1.0pug/24hr) THY . B FI U AAEFETIHORAEEGO D NI 7 LG
M IZ B W TR RCIELIME RO RNBEINT D Z & 2@l Uiz GH2RRE%
iik4)

Menke & (2009) 1. 1988~19944F (24T i 7= KEEH 3 [0l [E RAEFRREF A DS
FDH B, 20004 F CTHEGHIICIHAEIC SN LT213,958% DR AN & k5 & L TRF A R
U LR L2 A, DR RERENIRME DR & O ESE TR K DT R E
DR Z AT Lo, EORER, R REFDORF I K I U LR & O R E T
%ﬁfom%@mxﬁﬁfwmgg&f&okoﬁ%%%%$wFi¢AW%%Ki
n 3FEIC BHEF0.21, ZctE130.29ug/g CrLLFORF A R I T AP0 EOREZ I
E&Lf %ﬂ%ho&&mm@g&uﬁwﬁ¢wb v AR B A R T REO N —
R (95% CI) ZH#EE L=, BiEo Y — REid, 2854 T1.55 (95% CI, 1.21-1.98), [
MAEBRETL.21 (95% CL, 1.07-1.36), EARENIRYE LEIE T1.36 (95% CI, 1.11-1.66) . 4
FEHENT1.28 (95% CI, 1.15-143) ThH - 72, £, LEO A PF— K, B8ATI107
(95% CI, 0.85-1.35), DMLEFZEET0.93 (95% CI, 0.84-1.04), FLARENARME LSRR C0.82
(95% CI, 0.76-0.89) . ZFET-ZEKNTI1.06 (95% CI, 0.96-1.16), T 7=, BEEHNHOD
7RI U LGREIEL, BHETIEINA, DIERBLE ORI CERICE DD Y AT
MEBENS D & B2 BT, ZVETIIBE L & L GE2RRBIFR SCHkS) o

6.2.8 % - NW - E5H
BRI TAE, HMIEENIZIZIEE ARV AT N2 2D, MIZEEREOS & 1T
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RSN TELT, T E LD TRLNTWD, THFEHE 42 NExRE Lk
AELREICBN T, B R 7 LRI & AR T A0 @k@%%#ﬁ«%ﬂfwé

(TR 6.2.8 - 1) , JRIFD K 7 Ak & RIS PR OB ) o By
7R ORI ﬁﬁﬁmﬁﬁﬁﬂ%ot_kﬂﬁiéhfw o —HREREEC R U A
VYIS B D ERE RIS & LA RIZIE, KRS ﬁ@i%é«%%ﬁ%hm_
BET 2 21 FLITHE STV, TR RIZ T T 2B L CTlE, 1970 A0
5 80 AERICHE N &, R&iT. ¥ URELRESBEICETE L dtickBun T,
B Y R — N2 AEE IR R DI 22 5 B A 52 1T T D RTREME A R T B 1 R
BEHHEINTWND (621 FHlgwELSH) 2, FET oMo BITREOFE S i
WTER2NZ EnD %@anméﬁ?%ﬁff:&:nﬁbbx

BHEDON K ?Ai\7/k ~ U Al EEBREBWICEN T, FREEE R
HZENMLN T\, i, 7y bERAWZEERIZCBW T, LHEMIEKHED D
RITLANRT v e UoSRER O R ha P U/ EE2N LiztEsre o ER %
HT25HZ N, R—DEIV—FIc k> TG En- Ok 628 -2, 628-3) .
8 WD Wistar BT v FEAEB L TCTF A MNAT oo 2535 L E8IT L0 i
L CWERIN IR EEREOEMARDO SND, TOERT Y MIH KITLA%EZ 10
pghkg KEOMET 1 B2\ L 2 B, EENIERZITo72 L 2 A, BN IRK ORE#E
BHMMAZED SN0, FONRITHT > e AElE T A8y 7 a T a 6
BER 5 CITEE LT, L7z -> T, I RITUAIL, 7V RarFr2®/RKENT 51EH
EHETDEREmR SN CUik6.2.8-2) , i, A% 28 HEDZ v FOIIRERH L,
T A N AN ERARLHEBRFETH D FEIRKRBR AT o728 2 A, 5 ngkg (K&
OHEDOH K WA%IE%HW§5T5 LIk oT, FEERMMEIN, &
AN, A Ma AR ERERICIMA A TH D 1CI-182,780 Z[EIRFIZ&E G535
&L BRI T AL BIERI m@%mﬁ#otoﬂﬁ (2. FLERMIRR O E O _EH
TA BT UBDHWED R T LREIC ROLI, ZOH RITLARBRICLLE
3 1C1-182,780 (2 ;@mﬁéhto_h%®wﬁﬁﬁ$éhk§ykmﬁw1\%E
T LIS B i 2 5 1 2 TR Bl S Ty, IR » MCH R 7 4% 0.5
FIX S pgkg REOHET, £ 12 HE & 17 B BICERENE G L7 EZRIZBWT,
AFEFNTERMT v ME, £E% 35 B B TIEREOHMNSOME #1 0 B AAREH O e 2358
Doz, TO—EHOERIZE T, BHERBEEDBEI N VHBEOD RI AN
TRV EANERERT D Z &ﬁ%%éhk(iﬁamfwo

Flo. IR I U LABRKRROBRENHR A& 2RI @K&MX%D4F%K
FWEFE (HSD11R2) ZFHET HZ L3, B MRS @ﬁ%ﬁ%%%wtﬁﬁ%ﬁﬁ
BN TWDN Ok 6.2.8 -4) . AEME OBIRIZIAME TIZARW,

Mason (1990) . 7 F=3 '7.&1’#5% 1 EREF LI-E 2RI, BEEOD R
U LBESN T EE - ERRICEZ DR %%EM¢TXFXTD/ KRR VT
. DR AR L AAREE L L TR L TV D, RS OZERT I R 0 A REE)N
HHEE LB D N U ARBEEICIKE LT, BORERIAHEHE & ORI FEREIC 2 LS
PO, M T —FBERABLVE NI TIEEBIIA LN o7z (GCHR 6.2.8
-5) .

BRI T LD BT D AEEEREIC IE T B OV T, Gennart & (1992) 1,
1988~1989 A2 83 4D K I 7 LgEFEIEESE CFUEESIM : 240 4) | 74 4 0%
BREEVEEE CEYBRERIR : 107 4F) | 70 5D~ > H U IRGIEESE ORI -
6.2 ) KON 138 £ DOIEMEFTAL & XM GUTEFERE I DLk 1T~ 72, ZDRER, 7 K
U LEEEEEORT I R '7-A5Ff|ﬂ‘£i694ug/gCr’C3?>D 1R U NREEEER
DS DOIEZESE (Ipg/g CrLAF) ICHARTHREICEE TH o722, BEH O HAZRIT
FENR TR ﬁi@ﬁa{%‘% tl:f\fﬁiit%‘?in WD LN oTm, TDZENL, IR T7A
NI AT T S s (LR 6.2.8 - 6)
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LbED & 512, B R0 L ORBSERFE0E T O il b Ot N BRERIC & 5 4w
ZOWTIE, & FERNRE LIEFRT —ZNGIFBHED L ZABERNTH S,

ZIVE TOEBREEBSE T O

7.1 TARC
IARC (1993) X, # RI U AL RI T LMEEMDORPANEIZONT, B MZEBW
TRBPAMEDRSH D Z L 2mRmdT iRl H 5 E WV NI, PRI TLED R
RV MMEEWME T NA—T1 (B MTX L THEDAMEDRH D) ITHhE L CCHR7-1) .
— T, BIE L7 RHREICBIT HIRE L~V OHEEICHER N H D L faf S
TW5b (Cik 6.2.6 -5) ,

7.2 JECFA
D % 16 [1] JECFA (1972) ToOFMh (SC#k 7 - 2)

BEDOH FI U LOBRERNNS EEEDH FI U LD 200mg/kg 25 &
ERERERREEN B Z D[RR H D, BOH RI TV AL-LEZBR (R z—TFT
30mg/kg TR E . K[E 25~50 mg/kg WMEE, HA 50~100 mgke METE) L0 b
HEIMEELRETIEIRWE O ZEEIZ, 1 BEZZDOH RI U7 LDOWRINEL 5%
ELL. 1 Y720 OENARED 0.005% 03 A SN2 RELE-HE. 1 B
WD DA NI LAOREBREN lugke KE/HEZBZ20E, BEREOH K
R VAL S0mgkg ZAZDZ EIXHVE IRV LD, PTWI & LT 400~
500ug/ N/ D FRZE ST,

@ % 33 [8] JECFA (1989) (233 ZHFFm (5CHik 7 - 3)
PTWI & LT Tugkg RE/AEICEBNLET ST,

@ %5 41 [5] JECFA (1993) (B 25t (3CHk 7 - 4)
%5 33 [a] JECFA I[Z3B 1) 2 il A3 #eRr S v,

@ %5 55 [1] JECFA (2000) (28T 25 (SCHR 7 - 5)

BEFRD PTWI Tl A U R 7 T —TF DOBEREEEDRAERN 17% L 725 7=
B, PTWI & FIF5_& LD Jarup & (1998) DO ERIZHOWVTHGT S iz, BRZEH
BTOH NI U LK DBHERERE N AE LR WRA S K 7 APEE % 2.5ug/g
Cr R RITLEDY VT F=UHIEME) &3 2 Jarup B (1998) DL (5T
Bk 6.2.1-7) IZHASWTHEE SN NRNTA—ENE T a /N— KA RET )L
ZHAWTH R U LADMEEBRENRO LI ICRE I, BATICEEND D
N U LOEYFRIRIRELZ 10%E L ARNIZRIRENTZH KT LD 100%753 R
HIZHRE S D LARET D & RF I R 0 AHEIEED 2.5pg/g Cr DN (K 60kg
ERE) BT 2REFERRON FI U ABEEIL, 0.5pgke REH/H LEXHIN
Too LU D, Jarup & (1998) OasllL, VA7 ORMNRARERETHDL &L
THERD PTWI (Tug/kg IREE/H) HERFS L7z, 70d5, Jarup & (1998) 12X 5%
FEREFEE IOV COFIC OV T, 8 7 EOREZICTHRT 5,

® % 61 [ JECFA (2003) (28T 25 (STHK 7 - 6)

RANE OMREREEIL, 7RIV LAOFMEIC L 2 EERRBEEETHDL Z LN
B Sz, Fo, TRERAW PRS2 AW T, KPS I oA
PEit &3 2.5ug/g Cr LT CEMEER OVE « DLy v AGFOEIPR RSN TN D
N, INHOELOREMERPHEH S TR, S5, RE DRI U LR
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JE L SRR B U 7= AW RO IZBA L CE K OB T TV D23, #F%E
FIZL S THREND—E LR, | ZEIRENT,

ZO LT, BTAEOEFRHEER S GO CIHE L72/ER, PTWI 2L F 35T
DR 72N E LT, RERD PTWI 235HERE S 1172,

Vs

JyoayR—hK AV NEFIL
R K7 A (ug/gCr) x12 (gCr/H)

B kOB EGEEE= + fKEH (kg)
AR < JRFP D KT Ak

2.5 (pg/gCr) x1.2 (gCr/H)

+ 60 (kg
10 (%) x 100 (%)

0.5ug/kg R/ H

7.3 WHO fREWKAKE A KT A Ml

WHO #BKAKE A RF A MElZ. JECFA @ PTWI O 10%703 Bk & L TEIY Y4
THi, KE 60kg DA 1 HY7-0 2L OB K E#KTe & 0E LT, 0.003mg/L &%
EINTz CCEk7-16. 7-17) o

7.4 KERBERET (US EPA)

741 KROZWHE (RMD)

US EPA (1985) 1%, HFLWEHRREZSISEZ 2V, bodbEmWVE NOBREY
ﬁF‘WA%W%mwygkum\o_®%fin‘?A@¢Wﬁﬁ%@QM%
DEAPEHSIND SUEL, B NIRRT O IREE &2 R0 5 72 DI G 272 i E)
BET /ML VEXHIN TS, BENHDOH K 7A%W4b2ﬂ6%ﬂmﬁ%
B 5% THIOIRET D&, ERLOEBERNRRORECBITL 0 FI U LAOEEER
mowm:Lﬁ%fommwg%Em\%ﬂmfommg@%Emk%@f%a
Fo. RHEEFREE 101275 L, %o RD T 0.001 mg/kg (AE/H. foklkd RD
T 0.0005 mg/kg (AE/ANRE B ENTZE LTS (CCHRT - 18) o

7.4.2 ;)Nﬁf)‘/v‘l\i
US EPA (1985) (%, Bl (b FOENPAMEOREEENRH D) IZHELTWD, Tv
hE~TZOWA, f5 B FESIC X DBBAMEICONTIE, +ORELAS D, T
/Fk??X%%wt7o®ﬁ Tk, BRI atE (ERRYE. Wiliste. HEikd) o
OB TIENAMEE RE 2o T2 (CCHR T - 18)
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F11 ORIV LOROSHEHAE

B FH & FHEERE  EIERK S R
(Critical Effect) (UF) (MF) (RfD)
NOAEL(water):
FELVVEBIR 0.005 mg/kg AE/H 10 1 0.0005mg/kg {AH/H
[ BrREs S ] NOAEL(food):
DA 0.01 mg/kg AF/H 10 1 0.001mg/kg A/ H

3 US EPA, Drinking Water Criteria Document on Cadmium. (1985) X W 5| (Ci#k 7 - 18)

7.5 BRMESZLHER (EFSA)

EFSA (2009) 1%, BRINEZER LI RI U LD Y A7 MO ETE 41T, EFSAN
I[CVEEEBAECONTAM S 3L MaZE LT U 27 3-fi 24TV, 2009 4E 3 HIC& M5
DO K7 LD EFEERE (TWI) % 2.5ug/kgfAHE/H & U= (55 2 IBIFR SCHR 6) .
CONTAM XKV DMT o 72 U A 7 Gl O S % LLFIZR T,

BN D OIRBEEIZOW TR O AT 5 72D, II¥ 20 » E2 &ML F O
71 R U AR5 2003~2007 FEOT— 2K 14 TTEE AT LTz, 7 K7 LARER
EVVEIE, MR, AN, Taar— b, BREEHMAARRS (X4 =y MERSOHR
B ThoTo, KD ORETIEHHT LTBIEDO—E (5%A3) DA HML (Maximum
level) ®% EE> TV MEr Y (LY 7 v 7 0.10mg/keli 6 &) . 5 A (0.20mg/kg
mERE) | A (0.10~03mg/kgltiE &) | FMEZFR< K HE (1.0mgkeglRE &) | BHE
¥H (1.0mg/kgim B &, H LN EZFRL) T, &K 20%DHRIENAMLE B X 72, EiRiE
G CAERE S NT-BM,. 7RI U A THREI N IEEZ W TARE S VEY K&
OZDOEWHRORELTIZ, L0 EWA R U ABEA RS REERD 5,

EFSADBMRAE T 57— 2 ZHTH RI TV AORBENLDOREELZFM LT, N
B YT oA CREED NV — T OBRE ORI 12T, A EORMEREFAS A
WH Tz, BRINSEICK T 2 8H O OFIRERIL 2.3ug/keREE (FHPH : 1.9~
3.0ug/kgRHE/E) | RIREESER T 3.0pg/kgfREAE (HEPH : 2.5~3.9ug/kelRE/H) L HE
E SN, RUZ YT T, B, MR, SEOERESZ V0, B
1% S 4ng/kgfRE/H & B L0 £ < ZHERREAX ) 2% HEICEND NOSGE
b, BEEIITNEN 4.6 KO 43ug/kgREAA & o7, BRIEIXRE & [FEEEORBZEIR
ThV, FHHZBE LTI AT 2 X X ML EEARREBER CH 5,

T R ABRRICLDAFEREOENBG LB TH S L OO T, JRPEL R
v AHEEE & R B2-MGHE & & O B-SOSBRZ T 5720, 2 E TOMET
—Z I AZT TV AR ST, RPB2-MG HEtED Dl v NATfEE LT
1% 300pg/g Cras gkl S iv7z, 50 ik BA B K ORERICHE T D RF 0 KX 7 Lk
B ERFP2-MG HEilE & o B SOSBRICHIIE T L AmEA Lz (K8) , TF h
5. JRIP2-MG HElED B T7bbh v AT ISR BEIA M 5% 5
Ry Fv—27 R—=ADOEHE FIRME (BMDLs) & L CRHI K v AHEE dug/g Crad
BN, ZTHICRHP A FI U LHEMEOME AN ZELZZJE L T CSAF & %

(Chemical-specific adjustmnent factor) ''3.9 ZJ#H L. 1.0pg/g CraviE H&ni-, =

14 The Scientific Panel on Contaminations in the Food Chain (7 — RF = — 28 215 E B4 5 Bl %))

15 R L~L (Maximum level) %, No.1881/2006 DEKINEB RO EMT O K I U LAOBEKIEHETH Y | 2004 FITHE
e SHToBFHD D OB EB S ORGP RAERCBIT IBAZKMEETREINIZHLDOTH D,

16 EIRBAEMICBITARBEIZ. A_NCZ I T D95 85— AT L8 & BENS DIRBEEICAEFICEIT S
EOMORBOVHEREL A LD THD,

7 SN A TOMSEERICIT A RF A KX v AR EOE A AN S < PR T, WHO IZ L - THERE X
T (B 2 Bk Gk 7) o
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DOIEITHEERE SN HBEOT — KA F~—h—Z AT < OO fF
BIOWFFERE R D b ST,

FEWE R 7 = —F o NEE (58~T70 i%) ICHITH KRBT —F &y MU
—hAY NETAEBEHL, ﬁ%ﬂ%@ﬁb 7 LIgEFEREEJRP T Ry AR O
BIREHETE L7, ET /A5, 50 FERINREE L7=1%. JRP I K 7 AR 1.0pg /g Cr
ERDEENLDOH K ?A%ﬁE%%ELﬁowﬁﬁff 95% D ANDRHFH K2
v AP A 1.0pg/g Cr L FICHERF T 2720121, BFENLOHD RI T LADFEE 1 H
Eﬁ%ﬁmm@@%ﬁ(xm@@%i%%ﬁ%)%ﬁi&wibmbﬁﬁﬂﬁﬁ%
72N E DRI HE-S & CONTAM 7S LT KXW A0 TWI % 2.5ug/kg R E/ABIZE%
E LT, 723, FBAMEIZOWTIX, WEMRER SR el RoOMgEE . — 4
ﬂw%ﬁmiofﬁ\%Emﬁ\%%\%E@%#A)xﬁ@%m%ﬁﬁﬁéﬁ%m
il TV DM, EEMR Y AV FMZIT 5 72D+ T — X TlidZenek LT 5,

leJllO)Eia)\@Tri’m KU AREEEIX, TWI (2 Sug/kg RE) (2T D0, HD
WEDOTNITEBIE LTS, XUZ T 0, i BRSSO E R e

E®%E®f”—7?@\%2%%ﬁbfwéﬂ%@ﬁ%é CONTAM 7SRV,
RRMIZBIT A EENS DN NI 7 AREIC L DBEE~OFERED Y 2 7 3D
TR, BURO A R ?A%ﬁE%T%ﬁ@@ﬁﬂim%T&ékhﬁbt(%2
FRBAtR 3Tk 3)

5
10" — ittt — i
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Ty

JRH B2-MG Bt & (ug/gCr)

10°F
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10" 10’ 10’ 10°

JRAFA BT LHEEE (ug/gCr)

% EFSA (2009) L vsglH (552 WBEFR STk 3)

8 Hill 7 /v
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Jirup © (1998) 1T &L 2 BEHEEMEF IZ DWW T O

ZORIOBRETH RI T LARENS ERTrar/— Ay NETVE A
WCRAPI RI U AREZFHETSEL, £ 10O 1FHOMHENS 2 5 HOEDK
oD, —J7, fi—tr FOEMANREITR DL D EIE %) ;t #£10
By NATEDOEIR D 9 DOFRLORT A KNI U LPEH & & BHREREE R &
Zrl LT, P2-MG (IX] 1 : Scand ] Work Environ Health, 1998, vol 24, suppl 1 p27
K VR JOVNAG OB AAER L, & o & bt HEE (best guess) & L
TR1EZERLTND, ZZT, RFPD FI U LAPEMED 2.5ug/g Cr L FTh
MITHET 0 TH DL LTWVDHDIE, 15D OSCAR FETH NI U LADRZE
WiEE D72 WEMO R REEZ ZDOEE LTHRHAL TS 16 Th 5, £72,0SCAR
MR TIE, IR R 7 APRED lug/g Cr EHT 25 &, BHEEREEIT 10%H
M2 EFMALTHDR, 1 TEHRFD FI o APEE Tug/g Cr @J:ﬁ& *f
LT, BHREREE TR L Z 2~T008 & 7> TV D,

EREES b\< OMOERNCEIT HIRF I I U LgEE S RE B2-MG JEitt &
D E5 (B2-MG JRIE) \ZBT D HE-KIST —2 %R LTWhH, Lo, mb\ﬁ%
Fi NI LAREZRTHREAT, BEERELZIT T2 N0, ROGRE
TR, WMABRBENEG T\ D, Friberg H (1986) 1, m@ﬁmﬁ/&%r“
mmg@(ﬁ$ﬁ% v LR R 9.0ug/g Cr IS T°5) (2702 & SEHID 10%

HRHET 5 k%&ﬁbfu\é 71 R AOEMITH 58 0B EE 7T0ug/
ET LMD 7T%ICEFENHET D & ZO%ROHEFCRL TV D, BRETY

?Aﬁr5wggi BLEDRI T AEBEET S0ug/HITHYTDHE LT
b\6b> ZORPUITTR STV,

2 (Scand J Work Environ Health, 1998 24 : suppl 1 p42 X 0 ##y) 13, & D%
MIZK T 2B RETOYE D RI U LRELBRETOD FI U LAREN
50mg/kg & # 2 2 IRAEMHERARD NDRAEROEARZ R L TWD, X 2 DR
AL T ZILR L, BRER LD RI U AREARLNO DT RI Y
LEIEICESHZ b DN, X3 (Scand ] Work Environ health, 1998 24 : suppl
1p42 XV HFE) Thod, 72720, ZORPWIRI TR,
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F1 BREDTH FIUVLARERGRTA FI U LHRIEE (U-Cd) OB EREIC KT T 8

M 3%, HHEMICBTL2BMPDLOVE D RI U AEBREE I FI VALK
HIRMEREEZT T H5ANOREROBEBRERL TS, I FI U LAEIER
30ug/ H O 1% 0 —RERNCBHEREREE DR AN A B iv, $RZ OERITIX
SUNBHERERRE DR AN LN D, B K v LAEREN Toug/H  ((RHE 70kg &
RES % & JECFA @ PTWIIZHY) D56, T%0— LI E e E 1R 2 6
N, 8kRZ7EDH DBMBURERTIE 17%DEFICBHEEREN TS, o
NHDOZ EMND, Jairup H (1998) 1%, BHEEEEL P57, I RITA
DI EEREE 30ug/ B, HDWIFZNU FICERET D LI ICEERL TN D,

B R E P CARE (mgkg) | U-Cd(ug/g) %%5%31%%
<50 <25 0
51-60 275 1
61-70 3.5 2
71- 80 375 3
81-90 4.5 4
91- 100 475 5
101- 110 5.5 6
111- 120 575 8
121- 130 6.5 10
131 - 140 6.75 12
141 - 150 7.25 14
151 - 160 775 17
161- 170 8.25 20
171 - 180 8.75 23
181- 190 9.5 26
191 - 200 975 30
> 200 > 1025 > 35

¢ Scand J Work Environ Health (1998) vol 24, suppl 1 p28 X VW 5[H (5CH#k 6.2.1 - 7)

Y,
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Meta-analysis of elevated U-8-2 in relation to U-Cd

100 | | mgeneral pop, 35-, Nordberg et al (1997)
sl

9 0 + general pop, 20-80, Buchet et al (1990)

80 © ogeneral pop, 20-80, females, Nogawa et al
~n© (1979)
&5 70 5 & Ageneral pop, 20-80, males, Nogawa et al (1979)
5 £ 60 - o workers, young, Chia et al (1992)

>
o 2 x workers, Buchet et al (1980)
£2 50 s 0
(=2 x workers, Bernard et al (1990)
= 2 40 [5] *—
@ o o ° +workers, Roels et al (1993)
a g 30 X )
o & o workers, prev exp, Elinder et al (1985)
20 8, | x [oworkers. age <60, Jarup et al (1995)
10 K 9‘§x + . [oworkers, age =60, Jarup et al (1995)
a i 3 |
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