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BREOKFON FI v AREF, MMECHESTEWEACHY . kDD h R
v AEREIL. BRAEROKESE ED TS, KFoh B v AEEIE, 1970 D
AL IS OIS IENE (BFn 34 FEEAE EE 370 &) O—HkiEIc L K
HEITLEOZFNEWNCAdE LT 1.0ppm A EEFATE2HDTH- UL E 7R
EEDHN TS, F72. 0.4ppm LA L 1.0ppm RO KIE, 1970 LI, EHOKES
DOIFEIZ I VIEBAICRE SN TE e, —F, FEEEERICIWVTIE, 1989 FFDE 33 [H]
FAO/WHO & R & RN EMFE 2% (JECFA) CTEEMZ I MERED Tug/ke (& E/
BIZBEE S 4L, 2003 FEDF 61 [B] JECFA T Z OEMSHEEF S -, 72, 2006 D
29 [la—F v 7 AREERETIE. BIRPOREM S U TREXS 04mg/ke (ppm) .
WP —EH (BRI PRET HA %R MOBHEE (WA BRE L2 S D) 25 2.0mg/kg

(ppm) & 7=,

ZOE D REERIND ., TKREED MBI T DB EENES FEFR IS S
5 Z LR G, 2003 4 7 AIZJEATEE DD BT AFATER 24 58 3 HITHK
SE, BB LOH I U AEBROBURICIR 2 R EMEMER LR 2 A 2R3
B Z AT B AITREE S 11,2008 45 7 H I A B R % Tug/ke R/ & 32 E LT,

2009 4E 2 A, ZOMEBABEREICE SO TR (EXRLVERK) DI FI 7LD
SEKZ 1.0ppm 205 0.4ppm IZWIET S 720, JEATBHE O B FEARIESE 24 4
B 1 EICES L B FREENE MK E S -, 0%, 2009 4E 3 A ICIRZ A B
B% 2.5ug/kg (REAA L 3% EFSA OFHERAE SNz, £ 2 T, AFHHIZH VT,
EFSA OFHfi z i Bz 22 5 B OfEsR « BH ATV, W5 ERHMEiE H FI U A

(F2) | ELTELEDT,
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BRIV AL, JRAES 48, TELS Cd, FFE 112411, % 8.65g/cm’ (25°C)
DOERABOELSRETHY . LR, K, RKFOHKRFIZIELS SH LTS, 2D
T2, FEALORBMFICRER KON RIS T LRE R EbEEND, BE, &
NEBWTIE, SLLZTBYIRE T 20 B U MIEYR-IEN RS FIEL, A XA A X
AFRDORAEZ I, —RERETOD K U ARRICET 2 EFRHENES < 32 S
Nize THUETORANG, I FIULAORYIKREREIZH T 28 RN
DOT=HTiE, KEBRMBFEH X TV D Bk COUN R ESERE L2 RIEE 35 2
ERLoELHEYITH S,

L7zl o T, AU A7 FHHICE T A RBEREX. BENMCBIT %<0
EFRHESSEYERICED2MAD S B, R BRI T 2 KWK ERE 2 =
L. BARENICETSH KU A BEREN TN REEEIC R E T HEL T 2 o
DOEFREMEE E- ML E L CRESNTZ, Thbb, 7 KU LG IRER
EIEG YIS R 2 et 5 & LT FAER R O, b b O@FRICEREZ KT S v
BRIy LAEREE L CHEE SN E&IX 144ugkg KEMMELUL T CTHH-T-, Fi=. o
P SRR R SN B | FETE YR U 00 6 FRAE & Heile U C Tug/kg R EARFTR O R 2 7 LR
T2 o RIS R 2T R A B RERE E DB IR0 o To, ThHDZ e,
71 R U AOMEEBEBEREX, RAEMIHIET L C Tugke KEAAIZERE LT,

BE, BARANORGND DN KU AEBIEOFEREIZ OV T, 1970 F75% - LAK
KIEIZIA L CETHBY, Ex i SN2 EMEIRED Tugke FE/E LY L
VDD, Fim, TE, BEFROBILIZE > T1L AM720 OKEEEN 1962 0 E
— ZHRZHRTHERB LR, BAAOD FI VA AEBRELED L TETWS, Lz
Do T, RN AARNCBITDEENDON R 7 AERAEREICEZE L KIFS
AREMEIZIEVWE B X BN D,
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3.

3.1

R /=N | e 3 DE S

&5 48, JLFEil s Cd. F& 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%) ) . HJE 8.65g/cm’ (25°C) . HUKTHA M, HADRS
1%320.8C, WAL T765CTHY, Wb EBILEOHF TIHIE W CCHER1-1)
AL LA R U AR, KREFTHESCRIES N, 72—2'24 105,

- BRIR, R A OV

R U AL, BRRTHEORE WA & L COIRYZ 53, ik a PIcHEnho
1200 FREDORETE ENTWD, @, HEEEORIEY & L TAEEINTE T,
1817 AIZ1E U TREAHSA D DIERINNIT I, 1920 HRLIKE, 7 R U AEXHES
DFBIZE B> THEAEORERBEEN R E Y, RURICEEEN R L Ok 2 -
.

R AOTERHEIT. RUE{E=1 (PVC) OREHR. TFTAT 4 w7 «
T AWM OEFEE, =y - I RI U LAEBIMOBAM L, $kx e BE&ORSy & 72
S TUW5,

o3 & B )

HARFUT BT DAFAE & B

BRI T AE, MEROMGRITIAL AT D0, & OFHPRENRK 0.1mgkg TH Y |
75— 7 BB R NS WEHE TH D, HRETIC LIE LIS RIS S, K
DU AT 15mg/kg FREGENTND Gk 3-1) , JE(EERIC I V&R 1 05 5
T DB FIUAPEFEICHAT D EHH SN TWD (L3 -2) . RK~DO R
U ABHIRIE. BICKIEEITH D . BB ORI BOHEEHIREETH 508,
500 FUOREL BB TS (k3 -3) &

WEDH FIULAREOEESMIT, K@ TR, @I RDICOoNTELL 2D, Z
ML, RBEEORE A RZ —AZHIGE LTS (L3 -4) . BRI UL, %
EHHE L FRRICEBOWY 7T 7 b ATl E ., MO EOFEM E LT
A~ SN D, 2 EIRICEBEARARAET DR T, EE» LRSS
REHR L FRRICREON FI U LRENEMNT S (CCEk3-4, 3-5, 3-6) , =
D EDNTHEIZBIT D7 FI U LREORESAIL, A OILEHER RO E LY
ST TCE T DHEZEZLN TV,

3.2 KB D HEAOHEFE

BRI UL KE A RIS R S, —E KRS 5, #E L
FH 7R E DI~ Lie sl B0 A3, TS IR AS - T 13875 el & ok
T5. BRIV LTEDERGRT, oK, BEEADK, RIS I HERY) DLy &
WL THRICIERT D (CER3 -7, 3-8, 3-9) ,

3.3 HEN LY ~DWIN

TEPOH FI T LR, YIRS D, (CCER3 - 100 3-11) OB R

1 T a—h o TRIRE R o T WE N ZEL P THARL - & 72 o 72 b D, BRI OSGEIE, REaREEC L VAT DR+

L HZDRARITIE L TN, ZORFN T 2— LTS T 5,

2 T =78 WEROMBPIAAET 2RO HEFE A A—E |,
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U LB RIETEEARERE L, HEOD FI T AREL pH Th D (X
Bk3-12) . TEOpH N EATHE, HERFOH FI U LAREENRKRELS 2D, &
BRI ON RI U AREAZEAIE, W HERERTOD KU LRE 2D S
HZENG, MO H KU AR T 5,

T FERER T O R T ASEICEEE KT TMOER & LT, BA AR
BRES, v H OB OKER L), G, ROV U LOGHRERENEZ XD
NTEY, KBHIZBWTIE, TEOBLECEMPEEZ KETZ e b@EShTn
Do

3.4 KB ROH A ~DBAT

IKEAERERIZEBWT, BAMPEAET DRI B T M7 77 o KR
UAREITE S CCR3 -5) o I RI U AGEBDRVRERICBTL ST b
BHEOHEEMZOEHREON RI VT LAZERBML WL 003 H 5 (CTH3 - 13)
BIzIE, =2—Y—F > ROIFIZBWT, 8mgkg BEREDOH K U7 LAOZEENT
FENTWD U3 - 14) . £, A=u 7 22 —0 X 5 2o FESE TR
72 SIcBNTh, EIBREDON RI Y ARERSA TS DL H 5 (k3 - 15)
T SO E T O BR-CHTIRIC B D4 B2 U AREE X, E L&Y CUBik3 -
16, 3-17, 3-18) ., 2o OKEEWT, BEFEEEEMNEVW LICXV DR
LU LEERPICERE T EZ AL TN D,

b2 b=l L MiASEIL, RRFPOSBERFEEFT 2B EN LD, T b O/
MPOH RITABEEZREL, BRI WAICLDKKIGYRO5H % 73 HiX & ERk
T 5D O3 - 19)

4.1 W ARREE

WABRZECIE, W RITARBHUAR T 2 —A5 & UTIHERLRICESEA > TRIL X
o, MIRTFICEE) L CTHRZIEERT 5, WARRERICIX, WREERER & WS IC X 2REN H
%o WEERBEOLE ., LR T EOBBRETH LAR T 2— L2 W AT 5
Elbi, tMOELEBIZHLEANICBREIN TWVDEEZLNTND,

WA Z L HBBORE., HIEZOEORICH FIULANRELGENLTWD Z &0
O, BEST D NFBELRAWVALY D RI TLABRBENZS D EEZLNLTVD
(43.1 WEINSOIEBRREEZSR)

42.1 FBIKD S DOIgEE

BRSO H RI U ARFERIL, REKEZIFTHTKRKEFRHL TCWDEHA, Higk
KOTEHEDOH FI T LLVUZKRELSEASND, FrIC, SLLoOBEST, SR E ST
REMMLDOHTAKRRLEMRTAKE LT LAN L TL 2RBEKEZHKEIKE T 2856, 20
AT SR EERERE (WHO) DORCEKEEHE 2B 2 258 b5 5,

KED v N NA T ) T RROBESLN B OKIZIX, BRI 7 A0 0~5ug/L, BEFE
23 1~298ug/lL BENTEY . ZOKEZMMETHANDIFHNALY A7 ROZILSD
EFFEEFEDO Y 27 NEmWNEORENH D k4 - 1) . BEE ORI L DOFETLO T

3 RN - 2 E OB OWLE O BE IO T 2 ERIROGBE DO Z LT, BB L bIFFENRD, H=0Wn

DO HIERIGCA J) DIFEIZHND T X 70 B ZAUTH YT 5,

4 OBOKIEYE - o> 173 WHO BKAKE A RT A A GE2MKAOHE 3 ) | B,
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NS T NG T NS T N I N T N i N e e e N e T T Y Y
AN A WD = O VoI WU A WN— O O

[\ 8}
[N

B bA A DS DS DSBS DD WWLWLWLLWWLWWWN
O 0 1 O N A W IN—~ O WOV J N b W~ O O

DREEMMO TP A ESRIRE L e £ 230mg/kg, 7 RI U A 2.5mgkg THY |
SR O/ Z KPR & T D8R ORI, B 246ug/L. 77 KI U A 161ug/L
Th, PAONIEEL X TIHRPFEL TS Ok 4 - 2)

KIRE 72 D HTFAK, FFTAK, HRKOH KI U A BRIV OEWIC KV IRERED
BIp D0, — AL ﬁkﬂ%@mw N7 AREIEY, TAED X 5 IZIERIC JZO’C
ERIENTHE S, KERA L EOFHNPFRE DT DAL TS [ESCHE CIEECEK
LD H R ?AH% NREIC 72 D Z & ld7e

422 BHEMNDOURFE

HARIZBITAEBMIZEEND I RI T ATHOWNT, BHKES (2002) 2NMTo7-4
lpﬁﬁmn’i% (SCHR4 -3, 4-4) I[ZXD e, FRCHE BHEEREOANBICIEY FI
?Aﬁé\% GEND (R . BRNIKBOBEENZ WO, KERIZEL DT R
IV LRBEEOEENE WV, KUK EIZBWT0U FOI ADH RI 7 AESH L
TefERE R LT, BHAREOKIkgHIZEHEENDS I FI U LA&EIE, L T0.06mg (ppm)
ThO., SEEOKIkgPIZEEND I FI U AEIT, STHIERIC LU, FH LT
0.01~02mgTH 2 (SCHk4 - 5) .

BFOH FI v AREIZSEETHANLNALTWDS (F2) | B B IEIG Y
FEORMLEAEY DT I 7 LAE2EFHEORR (k4 - 6, 4 - 7) ﬁ%\ﬁmﬁ
EANEDOBMIZEEND Z ENHLMNIR -T2 (£

I RI T ATHREINE L TE S REWITET O L O &g L CEWIRED
N RIVLEEFELTND, REO IVFEMIE CTHE B EON NI U AREZ KL
e ZAh, BHEOH RI U ARENE L EWShipham TERWHIEZ R L TW5D (K
4) o EBERD Y v HA TIT 3ERHIECRBEOEMEEZ R L, I bld, #2RUFE
SOMERR L VK S EEN-oT,

1 HARIZBIL2EMICHZEND N NI U LOEEHRAE

BRI U LEE (mgke MEE)

B RS s/ ME NAE A
Kk (k) 37, 250 < 0.01 1.2 0.06 (ddefE:0.04)
INEE 381 < 0.01 0.47 -
pNIE 462 < 0.01 0. 66 -
/N 14 < 0.01 0.03 -
AL UE 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 -
EoFNG 31 < 0.01 0.01 -
g 217 < 0.01 0.33 -
ZED 123 < 0.01 0.23 -
SN 31 < 0.01 0. 04 -
KR 101 < 0.01 0. 05 -
AR 290 < 0.01 0.17 -
r< K 130 < 0.01 0.05 -
B— 130 < 0.01 0. 04 -
Favy 81 < 0.01 0. 02 -

10
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23.

0.
0.
0.

.0

.01 -
.04 -
.02 -
.04 -
.03 -
05 -
07 -
03 -
07 0.04
6 3.1
.51 0.12
0 5.8
. 68 0. 30
.10 0.05
5 4.7
LT 0. 37
14 0. 07
17 0. 06
07 0.01
3 0.29

33.9
9 2.6
.04 0.01
1 0. 64
.03 0.01
.29 0. 07
9 0.69
.41 0.04
17 0. 08
5 2.0
48 0.16
0 11.7
57 0.11
34 0.17
21 0.09

X

[EMOKEEE (2002) BEIEMEIZEENDI DRI T LD
[KEET (2003) KEMICEGEEND I RI LD

(SCHk4 -3, 4-4)
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O 001N DN KWk —

26
27
28
29
30

=& 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

15 oz

025

X 1

#*2

1 kiU DAE 222 LD ERE (mg Sopme
X BAMFOl FI v AT LER ClEik4-5) XV 5IH

HARE LANERED KT FI U LA EHE (CEEH)

ERIE ST B0 LARE

(HAL : ng/kg 8 &)

£ WE T4 TR AT 2—F o Foe—rd FF
N Y)TW 20-30 20-40 31-32 30 25-35
SR < 20-30 < 5-5 2-3 6-30 10-40
S

J 7 gk 450 180 190 1000

JEK D Jitfigk 130 70 50 100
I < 15 < 5-20 1-20 14 15
P < 30 < 4 1 < 10 2
FLEL, < 20-30 < 3-20 1-23 < 30 10-30
lE -y b <10 < 10 3 30 5
P < 10 <2 1-2 11 5
(i

N < 10 5 4 10

W779- <20 10 10

Koy 120 150 43

7 nyal— 10 10

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

LA A <60 50 29 43

Vb A% < 30 30 16 30 30

=Y < 50 30 41

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

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

¢ RIVM (1988) XY 5IH (Crik4-12)
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N N L W

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

£33 KEOBREHHTA NI T LRE

R U LRE (mgkg {EHEE)

JEY) TS LN 0/ ME S N]
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
XY HAE 297 0.028 0. 002 0.18
=V 207 0.017 0. 002 0.13
EA 230 0. 009 0.001 0. 054
L&A 150 0.017 0. 001 0. 160
AL 104 0. 061 0.012 0. 20
r~ K 231 0.014 0. 002 0. 048

% Wolnik etal (1983,1985) XKW 5|/ (GCik4-6, 4-7

F 4 REOHREHIKCEET LEBETOWE D R 7 LRE
(ng/kg 1 H &)

% A 1 R U LGYRR Ty EYEH Ty HAE

Shipham HRENFLI L 250 * 680 130

Walsall SAFEBAT & OHER 73 190 103

Heathrow TKIGIE 24 180 150
*orpfiE

% WHO (1992) Cadmium, Environmental Health Criteria 134.X 0 5[/ (SC#k 4 - 13)

43 MEEE

B

431 MUEEZ X 5 0RER R

X T 1T ARIZKINA~2ugD B RI VAR EENTEY . ZORK0%DBHIZBRAIILD

(SCHR4 - 14) , BBEIZ L > TRAISND I K I 7 L2OKIS0%NENICRINE D (3
B4 - 15) ERET D &L 1THIZ20RBE T2 NiE, F1~2ugdD 1 I U LAEZWINT 5
EHEEIND,

BUEZ K> Tl RI U AREROE S I U ARBENENTH, AV z—T
VI, BEFEOMEF A RI v AREROE S K U LARET, FEBRER D4~57%
LOR~3ETHDHEHREIINTND (CCHER4 - 16, 4-17, 4-18, 4-19) |

432 BN DORERED

4321 BARIZET D IEH YO — AT R

JEVE Yk Co — AEROEZEICHOW T, 19774 £ Y WHOIZ X 5 Global
Environmental Monitoring System (GEMS) ®—Eg & L T, [ENZERNA WG EM T
DI G B AR ST T8~ 1286R L 1h ) L TR HIEYMED h—FNF ATy N RAEZT
1 1% (TDSIE) I L 2 EMERELEML TV D, ZOREFRICEDE, W FIY

5

b8 4 =y b2 27 ¢ HE(TDS 1) : IR0 it A NS CIEA L. MBI U TR 2 ARSI T - 78
BLL7-06, SYHT L. Sl S LI O S AT A T 5. ZRICREOEIICHT 5 A MHEO VL7
WRRERLSZ LICE Y, (LEHEOEN R EIRRAHET 5, ~—7 v X7y bHRE bIFERS,
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— O 00 AN Nk W = OV B WD —= OO

W W W
EXNLUS I O}

L OEBEEIT, 1970F % - 1246ug/ N/ H Th oo 3. ZNLBE. 22720 b L TX
THY ., 20074121 1pg/ A/ (K E53.3kg’ T2.8ug/keRE/AH) L 72->TW\W5, i,
FAO/WHO & R SR B 4% (JECFA)  2Sa% & L - B B 25 8 M B iR E

(PTWD '040%TH % (¥2) . /-, 4BGELOOHN FI v LAEBREDEIAIT.
KR DERA37.2%, B3 - UEEIHH16.6%, FITHHL6.1%, MRk - FEH12.9%, T D
117.2%TH 25 (k4 - 20, 4 -21)

BMTON RI U AFE, 1970FICEMEEEOR N, IRINMEORBIERET RIZ
B EI AR ORZDOEWNRCAE LT LoppmA EEHE T D TH - TUTAR S AR
EEDHHINTVD A, 0.4ppmPh E1.0ppmATi O KIL, 1970F LI, FEARKPER DFEE
WCEVIEERICEINTNDZ LD FEEANTIT0.4ppm AT D K D A 25 i ¥ 12 i
WL TWAKRE, T7hbb, 04ppmll EOKNSLDH R I ¥ AREE L ST 72V IRIEA
MRS CE Qb EEZ NS, MNATBUEANENIRENZEAT (2004) %, “FAk7
EDGFERIZEE TOMEROERREFEICLDERET — & & BEMKER DFERE
B L D BEAH B U LBET — 2 OlERmNBEIMTE (EvThrny
Sal—vay) ZEAL. BAADON FI v ABRENH OHE2IToTWVS, =
DfE R, IR D04ppmll EOXKZFHBESERWVWESICB T A FI v A BEREIX, &
W I3 44pg/kg R E /. Y E2.92ng/kegfR B/, 9578 —1 > & A )L T7.18ug/kgli
HETHLEMESh TS (M3)  (Crikd - 22)

4322 HARIZET D50 O—RER

BEENTH- & BIBRENEVEE 2 N5 TR 72 S, TDS
ECIRBERENSEE SN, RECEREE D X AHE M T, TDSIETRD bl
ToRERIT, SEYIMELS pgke KE/H, T 6 7 HREICHE L T8 ngke /M & 72
V. JECFAOPTWITH 57 nghkg KE/HEZ B2 DFERLE -7, BREEICEIS —HE
X, 0.44pgkg K /H L7220 BRREIENSTDSIEORI LS OFERE R L T, 2
fEETIE, BADEMRRERE S5 Z LKL, BRI AMECRIEEZ B L
T AICEWEZ R T 7 EEANO BHIREBINESIC L > TRELSRD T EBMS
nTwnn (k4 - 23)

4323 ZFDih
ZEAETRTOEO R 58 H K v A8 EEIL, JECFAD
PTWILAFTH D (F5) .

o
15

R 10 0 B R 12 AR O ERFEEFEICEE S < BARANDO R E (&8 T 53.3kg, /NE P 15.8kg, E47 T4 55.6ke) o
PEM B EZEEE (Provisional Tolerable Weekly Intake) & 13, BLRFROEF ORFZHHM RIZRS LT, AR —
AEPEICOT D EBIRL THREICKT 2 H R ERBEN RV R Sh 2 A&EZ, (RE kg 4729, 222 1HEHEYS.
DOBREE L TERLIEEMBEOZ ETH D,

ZOEBESMIL, HEEOLOTHY | SARKOAMES L, FEEHERICIERICERENKE < FERITHER MR
LALERBINTWAHEETHS, LEN-T, BEIIZPTWI Z B A AT, IFEAE NV RNWEEZDONRRY T
»5,

ZIZTIE, bo bl FIUABRENE WL & Z AU BT 2 kTR 18 BE D 530 o VAL, IR
XU LDOPREDORNE KR OFEIREDOHEE 21T > T D,

fRlgls . AENGERERXEEELLAFALLOD 1 BoE2EFRE L L, 1 BOEEPIZEENLHLTFWEOR
BENETHZ LT, FAEMNGEREXEMICHRT AT EOBRELZHET S, T T, bodb bl
R0 AEET O @ OHURO B VE 17 2 % 5502, SER 16 4F 12 H A 3 H oI cfrhil, ¥, B, ¥ & &K UM
BOBZRENER STz, 7B, MEFILBEIHEREICSMUIZERNREIN TV,
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52

(ng/ A/8)
50

30

10

1980 1985 1990 1995 2000 2005
(£F)

X BAAKICBITD b= F ATy MNid G 4 - 20) K OVRETOREWES
OFEHEO A K ORI BT 20878 CCrk4 - 21) LV 51

K2 B0 H K U LAEIREOHRE

E#s
0.028 1 R ;
[P [ P—— 1HH T .
e '
s o.o14_ ........ _ *’|- ....................................................................................... -
l HM ___________________________________________________________________
0.000. B;nllli’ ”m"“||"|llllm!ummuummma_
0,53 2.54 4.54 ) 6.55 855

EEE (ug/kg (A E/58)
X _AARNDOH NI U LREEHEEHCET DAEL W 51 (CCik 4 - 22)

3 _AARANDH NI v AEREDIAN
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11
12
13
14
15
16
17
18
19
20
21
22
23
24

F5 HEICBITA2RENTO—HHZY OFEH R LAEBEE

=4 Yo7 V)T GiET N D MBI R (ug/H) BTN
— AR 73 35
N)LF— D 15 Buchet et al. (1983)
PRGN M 13 Koivistoinen (1980)
=N D 31 Yamagata & Iwashima (1975)
AX D 48 Suzuki & Lu (1976)
AX D 49 Ushio & Doguchi (1977)
AX D 35 Iwao (1977)
AX M 49 Ohmomo & Sumiya (1981)
AR (3H#gDTFH) D 59 Iwao et al. (1981a)
=P D 43.9 (B1%) Watanabe et al. (1985)
37.0 (& tk)
e R B D 21 Guthrie & Robinson (1977)
APz —TY D 10 Wester (1974)
AT —TV M 17 Kjellstrom (1977)
ZE M, 10-20 Walters & Sherlock (1981)
KE M 41 Mahaffey et al. (1975)
h R =) LTIEFLhIE
AX M 211-245 Japan Public Health Association (1970)
A& D 180-391 "
BAR(IMHDFY) 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 — BRYUITILEBERIZHH (TDSEK)

D — [EREE

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

b MZBT HERE K O

H%%W‘E) DY
KOIZE MZBIT LU RI T LADBEWIICET R T o7 4 7 a2xt5 L LI

MIED—HETR T, RTT 47T

FEMIEORRIT. O F I U LAOBEERINTHE

RO 5% ORNETERIENTE (60X A THICR LFE7) . OB TR L et
O (NT U R) (ZBET M (6 DX A TRHICB EFoRr) . OFENTOHR
VIABRDOHETIZBE T HHFIE (6 DX A THIZ U LFER) D3 XA T IZHHETE S,

IRNEETERENIZEICBIT B0 R 7 LAOEBIERIT. 2~8%FLEE 2 LTV B 78,
THPED B 2w D OFRAF IR B E 235 10 4% 527 D EGE R DL B 28 T 3E0E ST
BO., ZOHEF O FI U LDGE ~O FYECIR F PR A K LT o T,
B ORISR Z @/ Nl L CW D ATREMEDNE W E DR L H 5,

BEE (Cd-1) &t ED2EEZBEE TR L7CINSAFZEIZ L 537 o 2% (LU,
NT UAE) X, BEEE TR EEINTWA, X412 Horiguchi & (2004)

Wk 5-1) DEERL, K525 6 127 L& s OB & ARl ORFMEZ2 v
FHAEDNTG AR TR LT, NT U ART, FERBICEEL TR T L, BREIKE
LTHIMLTWAZ ERHALNTHD, ZD2EKEIMALEL L, AT 2KEH

16
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L LW W W LW W W WK NN DNDDNNDDNDNDDNNRPER = /= /= = = = = = =
NN N R W= O V0NN WNDRFE OOV IONWUM B WND—= OO

S & LA O ERUROMRERAZR 5 1R LTV AR, BREOHESRITE L,
RERRER b AE CTh o7,

W& C OB AHFHEEMSTIL, (KNEFED K I U LGB NPt D2 % /MR
IZL7eWFETod Y |, (KNERFRAEMFIE, BHE & PR R O SISE L D b E ORI
RN EEZXBND, L, EHOGIFIEEROREL ML CGHMET 25 2 &1XT
ZRVRIZBWTEHOWINE L OTRHENH 5,

b R, $ERZTH R U LRIAEEIN L, EifdE R0 R o AU Z Il 9
HEWOEE RS- 1) e 5, BiIERTIE, KT A Kiligh, (KEAE
R EDORBRMETC, 72 UBOEBERTH NI 7 ARINAEINT S &) il Gk
5-2) bbb, T, 2MMeE A 4 kA 1 (divalent metal transporter 1, DMT1) 73
s bR R Z 331 B 2 i Jm ORI R & 2Bl 2 o2 LT D Z E BB LT
D, B RKITLEDMTI 20T H2WINNH D EHESNTWD, 2O b, 8,
TN, AT T LRZED T R 7 AW INL 2 M4 8 A 4> OB X v HHN
AIREDN D LV, B ERRIAE s D HERE (%) ANZiX, I RI v A2 X aF 4 xA
¥ (Cd-MT) 4@k H'E 1 (metal transport protein 1, MTP1) (2 X W LS D
ZENHERHI STV D,

¥ BB 2EMIZB X, HNIZEF TSI RIvAhb PSS
FEMEF S FI 7 LARE (Cd-B) RRHF I FI AR (Cd-U) 28 L7ene
WO ENDH D CCHk 4 - 13) B FERTIZ. I FI v az2 8Tt ~ T U D1 (kernel) .
b~ U U DORER (seed) RMOMELT KI UL (CACL) OFK %2 HOH K v AEH
ENFREERD LHICRAOKE LGS, o0l RI v AR ET, Hkh R
TLINSEDT RI T ARINEIZEEAR 30%D 720, v T U OFEEN LD RI v
LR EITRI 2 51272 D L VWO GRS -3) 2355, b, 7RI U ADTE
ERE (R AER A RO AZR &) e (e, filk®, Wi y) 2k
DIRIIZZENAE LD Z EEREB LTV,

W ERICBNT, AZaF4xA2 (MT) B0 R U LAOBERIICES 35
ZLERCAMT OB T RI U LANBICELSER-T DLV OMERNDHD, —7,
BYHOH R LAEEE 0.02~40 mg/kg TEB) S B8R TlL, #ELE D MT
BREIAETH-T-,

W TERIN I CRE 2 G L2 B ER T, ShE~ U RZB T 2 EMEN G &EOK
10%TH Y, K~ T ZADK 1%E L TEW,

UbED X mBEnG, KU R7FHIICBW T, RADOBERINREZE hRT
T4 T RSB DIERN CR OERGFR LR L 2~8% L THZ LB RY B2
bivd, 72720, NEDHERIZOWTIE RT3 THY | 4% b IHHRINE DS T I3k
SNHEREThD,

17



*6

HILENDDI R

v BRI BT 2 AR5

. RERIUTAT | ARSIV LES & = |[REE
Xk BRE N 247 &%
o] &B | UERSE | oA %) "
Suzul‘(‘;“l,gg_jgwm) M| 2| 3537 |BHRER30BRM| 48.18,46.92 2253‘:; B |MEEETERPCHIE. BAARUEEBADT—4,
Flanagan et al.(1978) M| 10| 24+1.1 2.6+0.6
(xiiiks-5) Fl12] 29+32 | RI'™cdcl, 25 7518 | o COrEE L E NS BT DEIEICFIA, T2 1E
McLellan et al.(1978) Mfal 2161 HEIE (22-29) 4.644.0 %I " CdDEREEEER Y,
(3Liks-6) F T
Newton et al.(1984) AT | o isme g sy B R TR P CACLE TE BITEETRLyRERL.
(3Ciks-7) M| 7 MARUMIZ|  24-166 27409 | R |ZNEMZITERSH RSUTATHADARUDICHTE
296D | 32, RE1E BB, 268 %I CdDANEEBER SV,
Bunker et al.(1984) M Ea O -15 O .
(iciis.2) £l 23] 7085 BARABERSAM 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 | BABRIBM | 16.0+7.1 0 B |BEETE&PCIRIE,
(3Ciks-8. 5-9) 17| 37+7.9 27.8+17.6 -1
Crewetal2000) | 0| oo [SIMcaanR| 18811784 | 0 | RERETER MCaE MV TMERKBIEIEL, R YD (&
(Cifiks-10) T Uy BHE1E 16.87 T MP) ELTIER, 5B HEFERI.
Vanderpool & Reeves2001) | | | 5213 | si'Bcax BT, 405 | 10| | |RERMERCICLEVEDY DIEDHIFRESISEA
(iiiks-3) (30-70) | H—- FAR1ME T a.6183) L ZTUOEDLYNS—ZEYIER, 21 BRI HEFERE.
F|25 ECdk. 7B 44 245 B [SEE~I11BEOERERE M Zable3 LY,
12 BCak. 1EM | 4653721 | 423‘397 . 2B BIZECERER . 12~20B 0/ A5V REHE,
F — —— B
Kikuchi et al.(2003) 208 | =g 49.47E341~ | 23.7 ~ = CdRE ~ {5 RE
oo 6 2023) Bk 3B |00, 0 s (82.56.9) 12~14B BIZHCAERER. 12~20H DNV REE,
12 BCdk, 18R | 4653721 (917;3 N 128 BISECERER . BRECIR DA,
F — = U
o 4947341~ 366 N T . -
6 BCdK, 3HMH 5224:0.68 (:92-73.5) 12~14B BIZECERER. BRICIH DHEH,
o 8 | 20-39 24
H‘)“g”(;rhﬂm?;i';zom) F[16] 4059 | a#RS7EmM| 683136 | B |REETERTBCIHE,
14] 60-79 5.9

B47 B ERELHMED/ NSV RHRK,

COFIEKikuchi et al. (2003) E#BHIER.

R BSIERETROBNEZFERR.

U AREHECID HIL EHitE JA LI LE DRIRIERE,

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

% Horiguchi etal. (2004) LV 5IH CCHkS—1)

X 4 4Hfin L NT o ARE
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Balance

[ ] (]
40 40
30 30
(X [ o
20 o 20
2
10 s 10
©
0 o o ® e o 0 ‘ 'Y
[ (]
-10 -
° 10 Py
-20 ° -20 °
-30 -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 HEE— PPN T R (%) &R, FBEE (Cd-T) & OBf%R

52 gk

Zalups © (2003) OifRdn (GCHLS - 12) I2X D&, BE CRIRESNZH FI U A
FEAEICHES LT k- THIZERE SN D P CiEE+H08E0 MT NFES &én
HRITLEMTBHEALTCA-MT 72> TEML, Mg IcBEh+s, £/, 7
NEF A AAEIT L R S v, BERIIC S AT A URERICENT 5, iR+
TlE. B RITAFFEICT LT IRMT EfE LIREETRENT 5, SRERK TR
STz Cd- MT (TR RME CRBIN SV, EET 5, 7RI U AT, REZIEEA
i Lanizd, JRIESCHAEROKEANS FI v AAREIIEH T 1LV TH
Do

5.3 “%-\ﬁ
t MZBTHH FI U LOEMKREERE ClL, 2AMREOBDEREICEREL.
RO T, TN ENEAMNEOMIANER—IND, M, B, B ~0EH R
%, FEFITD RN, BRE @Erim< FFOREDI0~2005TH D, MEH OB
EA@E&%{&#& FEWEE |2 10 mg/kgfRE m\V, BTCEEEE T OH K7 L
AmEIZET oMEL —EICFE Lo, /MR (1975) I2X D&, B FOFEOBFIZEBIT
573 RIUAREZNELZEZA, 20 OB L THMIZE T HH NI U LRE
BB X Z2EEmVMEE R L2 (GCHRS - 13) , K6I21E, 1974500519834 (3L
BRS - 14) | 19924E7 519944 (SCHRS - 15) 12 TIThN-REIc RS & B g R
EDEMMSAi R LTz, BAANOBEE D FI v LAEAMEITLL ., 50~60 T —7
Ll DB T 5, FRZOWTIE, FEMEARICEMm L, BRED X 5 2@ T
P DAL,
FHot 72 m R EER R CIE. MRRTAICIFO B R o MBERHEINT S (COCk 4 - 13) .
thTiE, I RITACERRKT S EZEZONDHEEDORAITRE SN TR,
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L W LW W W W W W NN N DNDDNNDDNDNDNDIN = = /= = = == = = =
NN N R WD = O OV N A WNDRFE OOV IONWM B WND—= OO

KT JEESTH R U LRE

SCRk FR- g # -3 ) * RE (/g ER) FEHEDRR w%E
Orlowski, M26 +—#&#7:0.28+0.16
& Piotrowski(2003) K=K 29 | 42+13 | 12 |205:02620.15 BBIZHLNT, 40-60% TR (B, BEE TREIE
(X#R5-16) [E1#7:0.13+0.07
BRE 1545
61 | Fi9385 | - [BF:095 Ll %‘1:56%;% L
(§FH2-89) fiti:0.13 GIBLLE 146
Satarug et al.(2002) 1997~1998 43 | F19370 | M ﬁﬁiﬂﬁ SEHEER39RE D Cd-UTHfE2.30 1
(Xiks-17) =RV 0.1 B0 2 o/¢ Cr. BEHECAI86
TRE 161 51~608% 225
18 | Ft9395 [ F |RF:1.36 SIRELE 213
fifi:0.17
BRE:108
78 | 5620 | - [FF:1.10
— RECIL IS, SOBRRETE— %L
. 5 < - B mIHEOEML . EETE—V%ERL.
Garcia et al 2001 |IOPMBLEZ L | e TORETL. FUFBR. SIS 155, BEMCALHRES
. : . [[S9:2aN="11-18
ceis-e)  [emocEE | | | |eoss Gl M= RV, e
BRE: 174
21 F o |BF:0.76
fifi:0.05
Torra et al.(1995) |2 ¢ ¢+, ,¢)L400 BRI :146250(24~31) |BEH(F50-60RFTLEL, URIET. BRI R AT, FEMEEE
S 50 [ 18-80 | — |BRAE:86+43(15~167) A EN TG
(Xiik5-19) FF:098:£050(032~232) |FFCAIXFHI=RFFLIEM, °
SEIRIT~363E (PRAE)  B: 001 AF: 0.01 BRER: 0.01
im;]"%ﬁéﬁ) Ev 001 FF: 001 EP{;E 001
2~301 A (P R1E) ;004 FF: 003 EMRRE: 002
) F—AMT =173 B (hR{E):001~805 12~18%% (PR E) B 368 AF:0.16 EHRER: 008
Tiran et al(1995)% | g 1= iE L1 | 60 9{”’%‘7%@ W3 | (i) 001~079 [os~seik (ki) B 634 B 062 BRI 039 ”%E{fﬁ“ . B PRIRRHEOS
Styriatthis] RS (PR {E) :0.01~2.73 [45~59% (FPRIE) B: 580 FF: 151 FRER: 151 A
(X #k5-20) 61~695% (s R fE) B:1004 BF: 056 FIRAE: 084
70~797% (FPRfE) B: 672 FF: 078 FIRER: 084
84~875% (FPR{E) B: 805 HF: 079 FRER: 273
BRE:396+358 SRS :0-1, 2-20, 21-40, 41-60, 61-95% R
Yoshida et al.(1998) 1992~1994 BF:2.05+1.84 BKECd:061, 841,333,698, 523 ; o mfEID i
mak || oss | M0 wmmuraeos  [KERCIOLE g o P AT
(X #k5-15) BHEEMT: 191340 MT 575 i (4 5L IR DT Bk T,
FFEMT:250+313 4 (21-608%) DB R ELHH
B 11.58+£9.95
531 - |FF:1.561.68
fifi:0.56+-0.88
4 B 1384£11.28
NHY— _ X
S M e
— —TE g1 60t REBIRE, BB, AT
Takacs & Tatar 234 F |FF:1.43%1.81 ggaliﬁﬁfk%béﬁffgﬁq:?bﬁ%
(1991) §:045+0.77 N - bubheiet
B 119951004 ERHRDFTH, DFEFFOHERTASHIETL. A
(xc#Rs-21) 541 - |F 1814262 ORUVIEBRAZELIHIETH
(0725169 BHEHETAUNDIBINZA T
NUAY— —— —ug:mg;” 5] B BEHLO TR,
5&?;‘%‘%@%@ 287 - M |FF:175+188
e ifi:0.91+2.16
.9.31%7.05
254 F o |BF:1.88+3.26
ffi: 0.50+0.86
BACERIR)
1967-71, 1981-84
E - :35. 4K 53 :60-69, 70-79, 80-89, 90-99
“%ﬁ}@,g?ﬁw “ R 352 BRE B T—42|L, 711,665,583
HLR 6011 L {125,315, 295, 40.4
1973-77 F Bt 75|, 894,673,139
GRman) | 51 Sl iRE Kf£:045, 040,629, 367 FEBERE, QUETIE, WEBIE
Nogawa et al. (1986)) BLR-SER [ETEA, BRI DM RE TS
FEFHERSY:0-9, 10-19, 20-29, 30-39, 40-49, 50-59, A3 IRERE18% ., B\ A HDHE28
(X#R5-22) 60-69, 70-79, 80-89, 90-99 ADEEND, T, JFFRMIED
B (RS 103 - |BRHE:01 BRE BE:750, T—SM|L, 356, 777,771, 116, HEEQ—EIZ(E, BEICHLME
195{“‘ 886, 76.0, 61.5, T —2 1L ISEATW-ENEEN TS,
ZLE 60LLE #ﬁ]:;s];;—é}ggmg] 24 3,154,107, 139,
AR -8
EHR BF BtE:1.46, T—SML, 312,542,479, 902,
105 - |RF:107 8.58,8.30.8
ot 107, F—HEL. 424,687, T—2EL.
573, 11.8, 198, 18.6, 1040
BRE: 7071420
55 - |E8E 3354227
BF:6.3+47 e s -
— - BRECEIMERIHELMEML, 50RIZE TE—V%ERL.
1979 O P e I ZORETL. BT, FERHRUD BRI, BED
(K1) — B4 FFCAL . MBBIHELMEAIL., 30-408 RS E HERIORALOFS.
T 963 AT G N i< =} N e lEo
19 F B 435
Bf:9.3
B:47+£24
FF:5.7+46
30 - |BERE-27+17
BB 1510
5114044
B3 ARG, BnEES, B
Sumio et al(1975) ‘9713';972 15| wmee | g‘;nézzz K S110-19, 20-29, 30-39, 40-49, 50-50, 60Kk, |15, mMPEARBEE, WIEEE, HE
(X#R5-23) EER I 097 BOOFSYLRENFRHELLITER, BEETH, BIEIRENHEIT
/Mi5:0.8 #.
B:58
fF:8.1
15 Fo(BERE: 3.2
ElE:20

RER. uggBEE,

*RX DB T Hnmol/gZpg/gl HE (1nmol=112.4ng)

2

0




1 X6 BEEFARIULRE LS L ORR
2
1000
3 100 ", s et -
4 140 ':' b .. N o .
5 10 . -.'.. - . -
6 120 13 (F4%)
7 0.1
r=0.740
8 100 0.01 Renal cortex p<0.001
9 % '
g oo} —
10 H 0 10 20 30 40 SO 6 70 8 90 100
11 g™ $¢ YoshidaMetal. (1998) L V5[ (CCHkS - 15)
g 35
12 3 ]
13 3 % Y (g ) o°
14 z o
15 g . il S 3
16 220 ° ° 8
17 w0 3 ° o
18 §w< §§B %0
19 i 104 g 83 p
20 ° s e
1
21 s Canada 0===o GOR  »—— Sweden Q
22 S e i e UsA®) 0 10 20 3 % o e 7 & %
23 O-=mm--- o FRG  o———¢ Norway o———o Yugoslavia
24 % Elinder C.G. (1985) LV 5IH Gk S - 14) % TorraMetal. (1995) X V5IH (kS - 19)
25
26
27 5.4 ik
28 BRI T AL, RERIK)D CA-MT & L TR S5, AL RMEREENR, IR
29 LU LREENE S BRWDGEITIE, 100%E < BRI S b, UL, EhnRE R
30 NAEULD E, ARNEELSIOEICEBEL TWD I FI v AOHEIZ K Y | JRPEE
31 BTN %5, EWUKEE EEIRGE CIX. BPh R LABEIIBRE~DOD R
32 U LA REE ML, & ORET 0.5~2.0ug/L L FTH Y, BRORARED
33 0.01%FRE N RPICHEM S b,  (CCik4 - 13)
34 £ 8 LK 9K B0 AT ETHFED HARNDRF R OFEF O K 7 LAHEEREA R L
35 oo 1Ty N, BESEZOMOPEIRE IIRE CX 5, IR NI FI T AR
36 . BRABRENDS T RI T LAED 92~98% Th V. & TR SN2 - - EEA
37 MO RI T LAEEZKML TWD, 30FEMOZEELRD & JEHEOME - FiniIpnd
38 LHE T TR0V, —HH7Z 0 ot &3 Emich 5, & MBI 5% L
39 Bz SOMBH- B T2 7 — Z 1220,
40 7 v MEIRZEER CIX, KEAREDR 0.03%ILIHLEN Ot SNz, T v MC
41 e L7 EBRTIR, 24 BT 0.83~5.68% 0N L& 1 & B FERIICHEE S v,
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O 00 1O\ DN B~ WN—

#*8 1976 FEHODO HARD MO T - JRAPT B 7 A—H kiR
a) A KU LD (5 )

EDES te = HREDLBE B it
wEE(y EBE=(g D/W" (%) &% (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%)
B 194 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%)
T 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%)
EHRULMHE 33.35 134.53 25.03 1.19 0.34 452
(FEMEEEIZ545%) 26.63 112.70 24.30 1.33 0.33 34.5
S HEIXEN T HiE R R
RER/EER ¢ TsuchiyaK. (1978) L YA (CTiks - 24)
b) 5 ARICHT BT « JRAH R 0 APEER O TR DN 5%
FEREE * PR #Eop
(ng/) (ng/H) (hg/e) (ng/H)
1 0.91+0.08 0.51+0.11 1.57+0.28 41.146.5
2 1.93+0.34 1.43+0.22 1.3440.22 59.6+17.5
3 0.53+0.17 0.79+0.36 2.17+0.63 79.4429.7
4 0.84+0.14 0.7620.06 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 1.61£0.52 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

*TRDEZE (21 ~2B 0B, RIEAFMITKETAICERE . BELGHNSYLBRERZ T TOELD., TR PIZHRIEE)

3% TatiM.etal (1976) LY &5IH (CCHkS5 - 25)

#9 TEOBARNLHE OIS - R NI T LJRE

= BhARED LRE (CA-F. pg/H) PREARED LIRE (Cd-U, ng/H)
SREB(Nn=15~18) FREH (n=25)
1HH 13.61+7.95 0.338+0.178
20 H 23.10+20.93 0.300+0.163
3AA 10.82+12.37 0.212+0.114
*20~231%

¥ Kikuchietal. (2003) O table3 XV #4551 Gk s - 11)
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

5.5

5.6

LSRR

Tsuchiya & (1976) IX, V> a2 /X— KAV NETIVTHEITHE, FTHFELEFHALE
(3CHR 5 - 26) o Elinder & (1976) (. FEMRIEH 21T 5 & BUE O W10 2
20~50 - (f RHEEAE 30 4F) L FHE L7= (OUHk 4 - 15) . Kjellstrdom & Nordberg (1978)
X, 8 L= R Ay METF T & BOAEWFRER A2 ZFNEN 75 F, 124 L
M L7, Sugita & Tsuchiya (1995) 1%, Mo AR Ad W IEREIEIRHTIZ L D |
DA R T LD 2 12.1~22.7 £ L HEE L7 Tk 5 - 27, 5-28) .
ZDOXEITH R I LDOEWFRERININIEEIC L KRES BRLDOT, B FIY
LDOEBNINEET VAT 52 L IIRERH 5,

AW RO N R PR A

FWMRREE W RRER BT, RS F I U Adei &I N ART
DN, RO B AR E R AR, R R U AHEEOE
<% (CHk4-13) .

MEF S Ko LEET, BRI DN K U AREE KT 5, X 7I126%27
Lz BEICED D FI U LAEREOEICIME TN R 7 LEBENEH OENLTE
BELTWDZ ENbnd,

= A SE R
FIFERRH-T

60 60 06 -
a. Cd-I (ug/day) b. Cd-F (ug/day) P c. Cd-U (ug/day)
\
50 50 05 -\ i\ A
1
V -
40 - 40 04
30 r 30 03 r
20 20 02 r
10 10 0.1
[ I e ——— 0 T T S S S R M A o J e S S M
0O 2 4 6 8 10 12 14 16 0 2 4 6 8 1012 14 16 0O 2 4 6 8 1012 14 16 (Day)
18 F-—~, d.Cd-B (pg/L) e. Change in
16 - . . 100 =" Cd-B (%)
S e \

1.4 ~____-" %0 I >
1.2 -
10 - 80
08 [

70
06 -
04 - 60 |
02 -
00 Lo 50 L T

0O 2 4 6 8 1012 14 16 18 0O 2 4 6 8 10 12 14 16 18 (Day)

$  Nomiyamaetal. (2002) XV 5|H (CCHk S - 29)

X7 FEMUEEELNE3L OB Y I v ARC]D) OEBZE b #E T NI U LR

5.7

(Cd-F), JRHH R I 7 A&(Cd-U), Mg+ s FI o L& (Cd-B) D&

AHaFHFRA L (MT)

MT (XY AT A VEENEE R FEEAE T, LTI, O, I, VO 4
FENRAWEEN TS, MT-1, TIFANIZIASFEL, 7RI T A, digh, 7
EO2MERREA A THEEGRENDN I FITULAOFEEGHEEN S - & bE,
s TlE, T - BlCB W GHEGKR SN, RELELS 2D, MT-TIE MT-IV 1, £
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1 AR & VAL O R AATET 228, I RI U ALKV FEER IR
2 W,

3 MT-1 X OV iE, # RI oA 8, #ighA A e oMEERETH, 2D &
4 IZ& o T, OFF - BHIIEANTH RI T A LFEA L CHEBED NI U A2 K5 w2 Hd),
5 OIMEH TIE Cd-MT & LTH RI U LEBE, OFE LZMT 130 KU AR
6 BEOLLEE, OBBRTICHEEL, DRI VLAOREBITEZIET2EZNH Y,
7 EVDITONEETHD, MT &7 FI UL LITENESEZ L TERBY ., MT BNofiEs
8 2L, WEBELT- D RI DAL AV K o TEBEENEAETHEZZHNTND,
9 TR, MT BEAEICED DB FZRINBERINTWDEN, BRFRTIEII RI v LAD
10 EPEFEEL & BT D HIT AR,

11

12

13 6. t MIBITSAEEMEMN

14

15 6.1 AR

16

17 6.1.1 %A%%

18 BN FI U AHRETIE, 7 FIVLAERBON RI VLAY SRS
19 RRIZHAET D 7 o — LICIREE SNtk R T N8 LBt ST
20 %, RMEERI T, HRCMiKIEIC X » TR L 720 B s b dH D,

21 AR EEELDLDBEZNN D DIEERE CIE. —BRAICH R U ARENIEFIC

22 b\ &é%ﬁfﬁ NE® ﬂu%ﬂkpﬁ%ﬁﬁzﬂjéﬂtﬁaﬂ:m 7 NT a— ADZER, EP/%F
23 50mg/m’ TH Y, MOFITIE, 5 EERE L, HIEREIL 8.6 mgm’ Thol, Smg/m
24 B2 DL I UL SE#Fa'ﬂﬁz?s SINHZEIZXVRHIZE L EEBLLNTVD,

25 2B, BREETOHARICE T 2BOTRNEERSME, bbb, @RS 178
26 FEANTH 8 R, A 40 BEEME < BREIICB W THERBERENE U W ESNDE D
27 R AR, 0.05mgm’ &FESATWS CCEk6.1.1-1)

28

29 6.1.2 FEHFEHL

30 1940~50 FARIZEMCHEOBEZ IO E WV IE X K[0MEMCIE R 2 & b 72 0 Sk
31 BRENRRAE L, Ut M4, JeAORBICED Ay RIch RI v A%,
32 B S RRICBE 3 LR B RO RE MO I FI v ANEH LZZ ik
33 STHRAELZLDTH A,

34 Fo. BRI T LARENK 16 mg/lL OKERATZZIZAMETTFEZRIE L, HigaH
35 HIZEE LSRN S 5, ZOMEKIBELROFRINIZ, 7 KU AZEG TR TlA
36 SNCHBNT-HEMOKERDWB KT 7o T, T OAMTEOHER T, EHE 5] X
37 BZ L, BIBENICT FIULANRER UOFEE Lo 27201, WIiNE=h R
38 RULEIT, TOOTRLN TV EEEZZ BN,

39 B, BMES RI U AHREERBR LI A2 OBBGREMITIZ 2,

40

41

42 6.2 BRI

43

44 6.2.1 Blig~DF

45 TRENN R SINDGA & —RREOERDIBRZE INIGENH D, AiETIE. B
46 R U A% &G 2 WA L, i 25 L TR W@@ihéo%%m
47 N RIVLEEHETLHRMREEROMNI ﬁﬁ#é LIk, BENLRINS T
48 RNICERVIAEN D, AMEREDOES (B 6.1) (21X, BEREI %&m&%%ﬁ
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0 1 ON DB W

A DA DS D D D W W W W W WW W WWDHRN NN DNDNDDNDNDDNDDNDNMFE /R = s e = =
N B W N~ OOV WA WND —= O VO N WD~ O VWO N K W~ OO

MHNDHN, BHREIC K 2EBHEREOLEICE., BigN EERIENES ThbH 2 &
DL B HNTWD, £, T X ) ITEND DT REREZMDT, IR
R U LRRESZIT THERRNICIRVIAENT T I U AL D 1EMEREL LT, TARM
EhEEZ TR ETOBEMERENELLIZ NN TND,

JESHIIZIE Friberg (1950) (2L 20 KX U AMEEZ TR 2N R OHRE TH
0. 7RI D AMEEFICHE SN BMEREIL KO FBEAEOR~OHEEN
M2 Z ERRECTH D EMmiE s Gk 6.2.1-1) . 20k, B FI U AEE
BB 5 BHERENFEICRT S N7z, SRERIRICRB W TR S - g oK) &
EBHE, 7I /B, 7Vva—X Ay s Uy R E OS5 F& 40,000 DL RO
WBEDITE A ET T, EFDRIEICB W TRAE THWIN S T iE T 21554
D05, A1 R T AL EARME ORISR T T2 &, 26 OMEDRF
~OHEME NG 5 Z E 3V E L7 Gk 6.2.1 -2, 62.1-3) .

fth 7, TESEBREE Cla < —BRBEICHBIT 20 K U A BHE ko FE R\ T
IR MESRE R E NE T D Z &3, BRR - BRI s THL N EN T, T72
b, B HRAE TR T LA XA A X A REE OBSRERE X, BREkIKD
BHEIZE D b0 TIH R . EMRMEICBT D HERINEEN TR TH D Z & Uk
6.2.1-4) | BYEWEIR, 7 X VBEIR, RME D CHRINE (%TRP) DK T A5 AL,
A B A A HATROBEHERERE B IR RIC R T Y 7 vy a=—EER Th b L2
Wrxh<Twad (Cik 6.2.1 -5, 62.1-6) .

Jarup & (1998) 1%, 1 R 7 AEEED 30ug/H & 7T0pug/ H (IKE 70kg &35 L8
TO PTWI IZHY T %) OGA ., —REFTIEZNZI., 1%E 7 % 2 BHERERE 238l
BINLHZ L, T, RZOHDEMTIEL, TNTN., 5%E 17%IBEHERERE 2 B
BINDHZLEHEEL WD (CCHk 6.2.1 -7) . F£7-. Flanagan & (1978) I, I
7= U F M 20ng/mL LA F T DK Z DEANLIETIE, EFREALMELY &5 R
SUVLDORINNE L, BRI VAL DMEY A7 BREnEHE LTS Ok S -
5) . )5, Tsukahara & (2003) 1%, [EWN 6 FFRIEEDOR A LM 1,482 ARM ML & —
REPRZ BRI L TEMT 235 272 o T D, xFRF L, FEMUES 1,190 AE &AMt (~F
v e <10g/100mL, 7 = VU F > <20ng/mL) 37 AN, $kRZHE (~EZBE =
10g/100mL, 7 = U F > <20ng/mL) 388 AKUKIHERE (~E 27 2 £ =10g/100mL,
7 = JF 2 >20ng/mL) 765 A5y T . AR Ok R Z B DWW THER L R E IR %
—ESHTo AR R G® M L, AN OO REED 36 X, $kRZHEZD
KIHERE 280 XD AAT o7, T ORER, AMEE, ERZEVWTNOFETHIRT DX
K 7 A, al-microglobulin (al-MG) . B2- microglobulin (B2-MG) 13 & 7 EH %7K
Shehpolz=Z &b, —BOBRANBRALIEIZIASRBD BND | IREORITIT R D
RVBERZRE ML OERRZ T, B R 7 20RIUIAE R EFITIZES 20 &
L TCW\WD (3CiEk 6.2.1-8) o

i, OO THEORESRBE (I FI U A, ., K, BFR) (TEE LR
BWT, B iR (R— 33 UEEIIR) IS 2 2 R mlREME 2 i
T HEFRENRE Sz Gk 6.2.1 -9), ZOWFRETIL, 77 A, F=a KUK
— T v RO =HEOHSREBAEHTE DT 5 7k (BF 804 A; SEHJAEENIE 8.5
~12.35%) ZXRICWmRAE 2TV, S & RFOESRERET A HE~—
— DN HAT 572, ZOREFR, MIRTRORT A FI v AL JRBEREDOEIZE L 7
% RBP (Retinol Binding Protein) ., CC16S (Clara cell protein) M U8 NAG
(N-acetyl-B-D-glucosaminidase) & DT, MREE &K FHICH BB BEZ I,
JRH1I~D RBP, CC16S % ONNAG OFEt EDHE 72 EH-NEE S N-HEO Mg & ;Y

W7y a=—EGRE  EALRANE ORETERE B O FRIIEE IC LV e IMESBIRE SN D, R (AT
SE. T ANV R E) LERRM (EeRE, SRMEEHIEREY) 1b5,
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33
34
35
36
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38
39
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44
45

6.2.2 1 NI v A TEEEYR I RIS T 5 8

R R U APEHEITZ DO TR, FHEOLORBUCLE, BARSLHEOEEIZ
B SN HIXKICE T D AEHOEED 555D 1 7025 10 49D 1 OEICHENS TS =

L BRDL OO B B RE 1 TR D | < B EZ Z T O T W TR E 2 HEHI L T
%o FTo, FEEHITIEL, MEFOSRIEED EFIZE b, RERIEHEER F O &
LTHWLNAMEY 7 LT F=r 725 ORISR OFREThH D p2-MG
EoEAMNRINZ, SHIT, EROMALITRARY REICL > T R—s8I
REF~OEBITBRE I N2 D o T3, s, MiEFH K0 AR ESCIR iR K ER ki
mEORICADHBENBIEZ SN, ZNODORERNL, BEEHEOIX, AT FI T A
ROKERITIREFTE SN D Z LIT XD, BHERE & F— 8 BRI L TRk 7 B2
NAELD LR L TV 5D,

D48 D ILAF DB E FHRHFRNERIAN U CTHIT L, 222 JRHE I R 7 A (1 ug/g
Cr Ais) LMD KI 7 LAEE (0.5 pg/L RKi) LANAR—REREIEEAEED
LW E LT, B TIEH 20BN 7o &) FRIE, 1RO %%t
Gl LTmMmAEITIRESEAL->TWS, LrL, TOHEBITENTIEHRY, £/, 6
WO ZAEOKET & OXREEE LT E S IBE Rk B ET 5 Hitics s
BHIMERCIR TP OEAEIZ S 072 DR H 5, ZHET, ZOWEICHRBEINT-L D 7%
— R ER B TP O B A R VR TR Y 1 O B RE O IR RE I I E TR B BT S PSR RS 1
N7z, IRFHINEE CH 5, 5%, THA~DOEIZEH LIEHENMLETH D,
Ll BRER CZOEFMEDOHLNG, RO TRIRED T NI U LEEN O
IEASEESCIMBEREIC G- 2 DA BEHIC O W TR Z 5 S T 2 L3l Tl v e &z
HiLd,

=

6.2.2.1 VAL PRAIE BERERR T O 2 W L e

BRI AHEOMMNERIL, A XAAXAHETHY, I IV LOERERITIA
ThEA R ER (Wi, =3, Bk, REARE) DFRER->THELEZLDTH S,
ALAAFAFRBEZEHDODHRZ OO, IHEREETIX, 1976 120 KX v A 5
M R D R A T A HIE L, 4R, 2o, EARLXOFERO
FEEZ A7) —= 7L LT, ZhIZZ VT F= 27502, By FREEA
JR. %TRP, JR7 X/ AHT. MIRH A5 OFEMRAEZIT 5 & O T, BLIED B g 5
DOKHEZIS LTHIEFICHERNAEEZH LTS ERHi sz CCk622-1) o
1976~84 LT CIBRELTH TR X 0 4 B v A 305 Yu il B B i A A3,
HAROEHEZH NI 7 A HEGRME 2 ZITHEET 50075 T, %KH., w5, FEE.
g, ), L, BIR, Koo 8 Eick\WTHEmSz (#F10) CLHEk622-2) .
HIWRMZ AEEDNBEEZ R LEFEICOWT S 1 kB2 B AR UREHWTIThi
2o W2 WHMBIT. B 1IERBZBEAOWTNN 1 DL RIS T E 2R E LT
P ST, 2 IR OFES . %TRPZS 80%LL F &7 LT=H 4 3 IRIRZ O x4 &
LT, ARk (2703 H) CEMIZR SRAME R DN B X S A3 I S v7z,
FIRPOHEIRETORREERE LT, K FREEOR, FER, 2BMET I BRIR
DI3IEHDH HL2HEAL RIS T 2856 % NINRMEBIERT OV L L, &
SIZ%TRP 28 80%LL T D U o FFWRINEERE DX T, 1% -h B R EE A A R FE A% 23mEq/L
KGOT v R—=v AR LA T IR ERERE OFE] LWLz, 2
DOREFRERD, BRI U ABREHRHMIEOER T, I RMEHSEERE S Dk
WD 5 DIFETF YRR I LE T < TEYMRIE &L OMICHEBEZBRN A b,

12 %TRP : Ri0E Y > AR,
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3
4
5

10 7 K 7 A BT R A 52

F1KIRZ A

%1 R

E2N
iz B

w2 W B @

B 3 W Mm@

50 FLLEOER | % 1 k2 A TREA | B 1RHMZ2 B TRIZEITS 1o | 82 K2 T%TRP 2 80%LL FDH D
af 100mg/L VL EC, 7o LEIZEET 580
REE &) LiEobo (DHB2-MG Bt (10mg/L LA _|)
G * (AFHAETIX 2> T | (QRBP Bt (4mg/L LU L)
5 72 TEE) ELE) | )Y Y F— B Qmg/L LLE)
@7 X/ FRQomM LLE)
(5)# K% AG30ug/L LA E)
| REIR BB A THWEE | ()RR (1) FHER, RERR, 2K
G %HJ: 1/100 & 10%% | 2) ik () Ik
) {bF YU v AR &N
ZTCACIRGF LD D
1. Rz 1. RPESTEEAE | 1. HE - (KEFH 1. HE - REF
2. JRIRA TEME 2. JREREE 2. E‘Jﬁﬁ
() EHETEE | (1)p2-MG 1 ZvrF= / B (WVERETEE QFTE Qo raEEREE
() HEEME (QRBP L7213V V' F—A4 | 2) MY UE @7 2 /@2%5‘; (5)7 JEBHT (6)7 1/79"
B s e 2 AT I JBER |3 ks (RS Y LR Q)RILIE  (O)R MM
" 3. RFARIVLAERE | (1) 7vT7F= E e 3. mzﬁz*ﬁﬁ
" Q) Y E (OB ER (28R Q7 VT F=viER
15 (3)?%1*%1%%) VER @IMETANDY T F Ay X — JE“TE%
- G)iEEMETE (Na,K,Ca, Cl) (O)REBEETEE
H (7bEA TR
(8)MILifK 7T A 53 M7 (pH, F IR R A 7 2)
4. X REPERE
5. FOMEROLE LR 5 HRAE B
6. MRZH Y =T

s BRBEREL ARN— K (1989) 2255/ (CCHk6.2.2 - 2)
MEE BREREL A — FOHF T mg/dL Th - 7= BALZ mg/L ITHE—
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6.2.2.2 ITALIRMEFERE R O & E D T4

B LR A R L2 B T, 1979~1984 RIS E i S 7z TBETH Xy 12k b
TEFERAT I 5| E e & | 1985 270> b 3R M O PR AE 23 Ik S 4, & D% 1985~1996
HEE TORMEMRENRE SN CUHR 6.22-3, 6.22-4) , 1985~1996 4ED{E ELfi
FEFAAS TIE, 1979~1984 4EOFHEICHIT 5 1| IRIRZ A BBt . 3 R =2HE 72 8D
BT RAE RGBT N ER ST, ZORE, R p2-MG Heitt&ofin, 7 v 7
F= 7 V7 7 AR TRBLE S, EMRMEKER T OBPBEI T
by ZOWEEIZBWNTIE, BT B2-MG O _LEFICITMBIC LD EENRBREINDS Z
EEIZ R0 IENRAEEE DRI LIC oW TIE, AROTF —Z Bk 5 =
i, REECH 2 ERfEES TV 5, i, Zhicxt LT, Flnad bt 7 it
NH, HIZMEICE b7 5 ABBIRTIX < I FI U ARBEEOHINC L > TRF
B2-MG HEHENIEINT 2 Z E MR SN TV D, TOMME LT, H R 7 LRI
LV AEKNTAERESNDESFREEAE MT ORTHEEEN RS f2-MG HEit & & [
HOZE#ZRT Z L, TOHEMEIZA XA A XA REBRER L ZOBEBIELAREND
Sbbm<, WITH Ry LG EERETH VO | IEHEG YT R b
SEBERWZ EnmE I TS (K 6.2.2 - 5),

YK THEOW RFERG O 11 FRICFER SNTBHRAE TIX, FEOET
L7eHIK OB LERIZBWNT, KFA RI U LARE, WOITKNSOH I U AIRE
FEORTPBEI N, ZOMEE LTRF D FI v LAt EOAERIETRA LN
7=, JRY B2-MG gt &K R 7L 2 — A PEIE IR, FEICHML T\ Gk
622-6, 622-7) ,

R ) 3k 0D i 75 et KA L C DN T I8k I R BT 5 AEREIZE L
7o & A, BEBLAREIZIR T B2-MG HEfiE: 1,000 pg/g Cr A Td - 72 #BRE D K5
T SHERZRITE VTS 1,000 pg/g Cr RKlili T 0 HINIA LR o7, LarL,
BRAGIFIZ 1,000 pg/g Cr LU EORUE Th - 7205 #E TlE, 5 %I S 272 LR
Do (OCHk 6.22-8) o

FIRr T (B b ) EAEMIKERO 10 F£/Ch - 282 T, PIRHRE
IRFLZ IR B2-MG Bt & 1,000 pg/g Cr LA B 7R L7z 16 ADJRH B2-MG HEiH & D (]
AL, 10 I 2 58 < ER L7=oizxt LT, #FIEIEEZ 1,000 pug/g Cr A& D 30
ANTIE, BEERETIA LN oT2 (CHR6.2.2-9) |

S WA W g | L yE Gtttk i, 30 LA EOER 1 AL ENOEIRZITV., I R
T LD XD RMERRREIEE D FREMEN H D EE X BNDHH 13 NDNER STz,
ZDO N34 DRF A R I U APEMEOFEEEX 13.1ug/L., RIEGMEE 7 A Th o7 (X
Mk 6.2.2-10) , F7z, JFYHURD 50 Ll EOFERO BFARZ 58 Lo @i i, &
F. B ISR RO 2 50527 L, B2 -MG IS 10,000pg/L LA E
DEPRETH 2F 1L, YK T 7.1%, FEGMIK T 0.65% Th -7 (UK 6.2.2 -
1) .

6.2.2.3 ITALIRME FERERRE S DR T 1k & 2 W LT

VAL RAMEERERE =1L, M RIREKICE AT D, BRI TLARFERENE D nEifl
NRAEFEDITE, I RITABRBOFEL LTCRY D FIvaBHVwWsNE, I RIY
DY I I — S EEE L, 2otk AR L TWAERIEZ, R R
I UL ENEVEICH D, F-. invivo T BEHMESTTE T R U A
FE8 TGRS ORI OB OB K v AEZ 50 U7-fE R, VoA RS FE RE R
EBEHLRWRGHETIE, KPP RI v AJitEEBBTOr RIvAREOMIZE
JAEERFE (r =061, n=33) BNHEHEEINTNWD CCHk6.2.2-10) , LivL,
PR R0 AR EA BT R I U AREOMREE (surrogate) fHIE L T 25A(C
X, LT ORICHEE L THIT T 203N H 5,
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22
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25
26
27
28
29
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46
47
48

* IR R XU AR, N E BRI L2 bR R T, TRb B, N
Bl L BICAMEIZEENDS D FIVLAEZEMEBRT S ZLichbizn, &
&P R o AREEIHNL, 50 A e —2 & L, ZD%, MECEE D B
DFEMEIZ LD 60 ARLIERITHINT 2 Gk 6.2.2-11) . L7 ->T, KPR
S U LAHEI RS INEIC L D EEAZIT D,

* R R0 AHRET, IEARMERREREE N W IGaiE, BigF s
T LPRPEE BT B, IALRMEREERE E N A UG A, RIP A RI U A
HEE B3 N4 5 (OCik 6.2.2 - 12)

* R R0 LPRIRE RRT DI, RIRROS A, RO - FROK
A AT B 7 IS AR EE O R RITE Y TR L FURD 2 LT F =i
MU, R LT Fo R, SIRRLBEEL TSI, BTt L
D <. I EBE TIHEL RABRS DS, LIER-T, BHEA FI T LD
7 VT F = U EE T DA, M A SR TS RN ETH D,

BHSREREE ORISR, RPICEAEMBEICHEE SN D, Wb D E AR, SRERIR
PEER FR & IRMETERE ARICKANEN D, SAREREEERBRIT, RP~OEBE ORI
B 3 g4 BRI EOB/ANBIZ L A E T, 7T I U080 T EE A O PR A R
Thon, i, RMEEEQRIT, Ko rEEAE0odNEERTHY, —HIZ 1~2
gL LIFMmTHD Lk 6.22-13) , AIEDSAE, A7V —=v27L LTR
FEARBICRBRESHOW LN, REOD R UL X DIRMEKREREICE B
ROBEOEAROBZEITIL, MHT 22 LIERARETH S,

71 KU L ZEARAE BSREREE O & Uik, ISR LSRERIR TR
WA D D, TALIRAE TR S 21850 1 B L IR (R A RTE
LTWOEAED D L, /iE OIRS FEEBEIZIERBP, U Y F— L4 B2-MG. al-MG,
MT 72 ERH D, B%FEOEAEE LTEL, NAG BN H D, AiFEDESy FEEAEIX. T
NTMEFIFELTND Z e D, IENRMERREREEIC L 0 HRIGEDNE T3 2
&L ZOREIZR U TRF ORI 5, p2-MG (T4 K 7 AEFEITH LT
B DO BAKFNCIET 2 2 &0 h, RO FEEREOHTYH o & biR/A fHIE L
LTHWOHILD, NAG IE, BOUNRME BRI Y V) — NIFAET D IR iR
MERTHD, RTPICHEE SN D NAG 1, AR ERHIRR A B L7z 6 DT
JRANE - ME OB TZOHEENEINT 5,

PR O DE L OFEFMET — X 23 5 ETHEF]Z2 2 L0 6. B2-MG IXBLTE
THASIEEEL LTHWOLILTW DS, R BERERE F O BAVIEEE Tldle v,
B2-MG 1, HOmERE, UANAEYYE, WO P2-MG D FEAE DN 5 L E
B &5 7RIRRBIZ BV THLIE T B2-MG R EEAY ER- L CRERIRILEE 2 #ia 3 2% B2-MG
DHINT 5, EOREE., ITARAEEEREE 2 72 < THIRF B2-MG PRt &I
%o PP E OIS RAVE R EIC L2 b0, 2 e b RRREER ED
RN LD &803 25612k, JRYP & imiEF o B2-MG OIE# i3 5, Mg+
B2-MG 2 AN IEH THRT B2-MG HEHEEAHIN L TV 2 A IS IL AR I R R p
DEEONDD, BEAILZRL TS RVREE LT, BEBE, 7/ 7V av Kk
PURESRIC X 2 BHRERE 2 D 5, IR NAG HRil & & B0 2 50%, JRE O
LD LIEBHREEEICB W TH, REOREIZS U TRT B2-MG Hrift &
n+sz&ThHod,

71 R0 L2 X DN RAE B RERE E O A2 Il 5 7D O R B2-MG HEifi &

29



0 1 ON B W

N N NN = = = = e = e e e
W= OO 003 LNt AW~ O O

24
25
26
27
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32
33
34
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38
39
40
41
42
43
44
45
46

DAy FATHEPE LT, 2T 2 —F 0L X — (0BT 2 EFREICB VT, 5t
HRHUIEE [ DS & 5547 CRBIE+2 X R £) 25 &1 300~400p g /g Cr DA
DUIXUITHWHONTE L, LLRRL, ZOfEIX, EFREHREZAETLHE M
B OHEEEICHY T 2560355, 77206, T O B2-MG RENB L Z 0.5~
2.0m g /L 1TV T, SRERIR Tl S 5 R ICHRES LD B2-MG &IE, 1 HIZ 80~
360mg & RAEH 52 M TE D, Ry FREREHEOLA. IEFE KRBV TGEMIR
AE IR 2 FFRIERIL 99.9%LL ETH D Z Enh, —HIZRICHEIE S LD B2-MG =
WEEURICHEIE S NS BED 01% L FTH Y, 80~360ug L F &7 (CCHk6.2.1-7) ,
—HIZHE SN D 7 LT F = BIZIIHAER EIC KD AZERNH D08, KIZ 1.0g %
b L, 360pug/gCr LD/ SWEIENSEHNLD,

BRI TAZ L ARBEEREL, 77 oo —JEERN YR L CRBIRLE R RTA XA A
AN, BT REAOARZ ETZDERE T LH2BEO S OF CIRFEMICHTED 2
Enn (OCHR 6.2.2 - 14) | IR B2-MG HEEEIZHOWTIX, I R U ABREITINZ,
D EHERERE T OBWITEIE & OGS EZ RGBT 2 LER S D, A XA A4 XA
JROBMIEUEL L CTHW SN TEIRF B2-MG HEft & 10,000ug/L (7 LT F =2 D
& X5 A, B4 5,000~20,000pg/g Cr FREDIEN & H40MH) 1%, DD THEIED
WAL PRABERSRERE E ORI AW O TE 72, 7, ANROZEFRm A (6.2.2.2 JTiL
JRAVEFSRER F ORI EZOT%) ©F R I v A HEHYMEE CH > 72/ NMIETIZ B 1T
LA Ok 6.2.2 - 15) 225, JRH B2-MG HEtt & 1,000pg/g Cr 25 » A 7l
ELTHWDLZ EMZYLEEZ DI, ZOMEBATZHEIZIEN FI U LA~DIREERE
&R B2-MG HEittt B E AL O T AR & O IS IAfE 72 E-FUSBRA AL 5 2 &3
WEENhT5,

6.2.3 N T LG K OVE ~DRE

6.23.1 B~OEEICHT 5 mEA

71 R U A BEGG A RIZB W TR, Ky T REAEOR PR RO N &
70 9 A RANAE FFVRINFE E N LR LT D, = DORMEHSRE R ks 75 &L
N s ) UREHREEE L, SBICZOREHERE N Lo b - T
A XA A ZAFFOMBIRER T 2 BWAIEEZ BT 5,

INETOEFHEBEICLSTEH - v T AR ORFID TONTZER2 T FI U A
TEEE eI T LR AR ) ek, ) RS ik, Rl BT (B xR T)
D= THD, TITIE, ZNHOHIRICKIT AN RI T LARGEEH - LT T A
R~ DOREICEET 2 HE 8% PR T 5,

B L) PRI O 7 R XD A R YL UIRIC IV T R B2-MG BRIt &Y 1,000
pg/g Cr LLED etk 85 ATl Ry o A EORIN, RMEICB TS5 U F
WA RE AR T | 5 MERE U LR E DR, yE 7 A U AR AT 7 X —EIEEO &E,
FOVEROBONEE SN, S6I12, ZRBE - Iy T b - U AERE OFLE
. R P2-MG PEEE: & A E BN A DA, RAE HEREREE o FAE & B L C
W (TR 6.2.3 - 1) o JRIFA~D B2-MG HEIEER 10%LL 27~ U 7o ) B2 R A B el
DEZE (BME21 A, &M 13 A) Tk, ©4 30 D RBNCEBT A Mgt 25Kk e
XV D REXEFFTEENICH -7, —J7, M 1,25 kb e % X > D REIXIE
WobEEE R L, KIEO O LN T8, MR 1,25-KE{be X 1> D
TR R ERIRTE IR & & ORICA B2 MEBENRD b, BEET 23 7 e o BnEd+2
(EEMETEREIIR T Lz, £/, AR EE LT, MiE Y IREOKME, g7 v
HVIERAT 7 X —BIEEE A AT F BV REOEREICR S5 B R

By AT Y OMATE B OIEF R & 5 # 2 KU 5,
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TLEN B L BICRO LT, Aok, MR EIHURIRAR VE R EITIER EIRIEZ S
RROMBR D EME AR LN, MiEA /LY b= EBEIXERGEANICH 7= CCHEk 6.2.3

-2) o INHORERIY . BRI U LAORMEIEREIC X 28R RE OREIL,
PN RAE MR BT D 1,25- KBk e 2 v D EAREIC L 28 L0 LIRME Y
VRIS I X DR U EMEN EE R EE AR L TWDH EE LT,

[AERIC, RIFFREFRTIC 31T 5 @ O SR ERERE F 4 A 7 o it g8 O BB
BROFERN S 11N (B3 AL &tk 8 N) IZHHALIE IR OF XBRAT L Th 58
WEBZAHTHIEMN RO ENT-, 2D 11 ADFEIEH ORI FIIT RS, 9
AN (BYE 1 AL &tk 8 AN) WEBILENREL TV Z ENME S Uk 6.2.3
-3) . REDIAAEXGE D 5 LIRMEEERE 2 P OICRBEIENnE L e (B
T IRamEigE) ) 25 N (BiEs AL &tE20 A) @ 1SEMoORBBRICL S &, &
FERRINGEZ VT F =0 O8N, 7 vTF=2 7 0T 7 ADIKT, %TRP DK T,
PR B2-MG BRSO & A R EEREREE OB/ T D (S
623 -4) . ‘BWALIEDOESEL X, ARG EREREE (B2-MG, U Y F—2A, NAG,
RBP O JRHHPEIE) KOG LY T A - U FEEFBE L, EBROT OSSR, ik
AN T U UFERE o &b REREEL 52 T,

~A a7y MA RN —EH D WVTBERIEE W8 EMEEOMFHI L 5 &
PRAME FERERRSE 2 A3 2 BRI itk D 7 B 2 7 A EHEE YL IR o0 ot BRI X, FRIGYe it
W ER L L CEERENES N ENRBO LTS CUHR 623 -5) , BEHMiE
BERE A R MG A AT A V> RN, 15 Y sk O ST A7 IR AE B RERE T O 51T
X, FEHY I E R & B L CTH L E BICHERICE L . BIREEHEOTTHES RIE S
7= (OCHk 6.2.3 - 6) . BEFN 49~50 =D B K I v AHHHERHURER O —F B2 ick
TR RANE S RERE S & 2 S, MbEeR) 7 RS B S A B & S 472 86 AHE, 2
NIZOWTEFREBRR 2R 03 F4hE J v, BEE ) & R OB HLIEN RS Hiviz, (X
Wk6.23-7. 623-8) ,

— 5, feE R AR ERGL LG Y ik O R A Tl 30 LA EOFER 1 5 AL EAEXRIC,
B R MEYIR DB TE M TN, B RS E D 13 NSk L
THLVY NFUBRESEMNMTDIL, ZORE, BLU N UBTEIRIEEEZ NS
FVIAEAE Lo 7= (OCik 6.2.2 - 10)

WHE 72T R T LREER RN OLEFEREIRITEBELIRT I I T A
PEE L OBEA B SN TS Lk 6.23-9) , ZOFEIZLD L. 40~88 D
#E 908 NDEEE OB BIEITFEHE & BITIK T LW, i, RS B o A
B CRH 2RO ) + ST YR 2, 2.87+1.72 pg/g Cr) 1E, 55~60 % % Tl
s & & HIZHA B 7 FERMEm 2R L7221 60 LA TR T Lz, BEEIL.,
i - PARE - BMI (Body mass index) (2K D BEZITHZ b, Zivb OERI
TR A FI U APttt EE2 N2 72 BRI 21T o 72, Z ORGSR, il - S &
ERETIICTEE L CH, JRP D R 7 AR & BEE L ORICADA EZRHENR
Do ENG, —RRENOOD IV LAMICEIDVFEBIDA LTSNS &
fEmm O TV D, W, ZEICBIT A EEEICEET L ERIT, ARBEOLEARNLVE
YOWLBREBRELS, FOME LTHER), REORBEENEELRERNTH D, A4
JEIX. 40~88 ik & WRIAV VEER T S & [RIRFIC AT L TN D 28, AR BN & 2 T &
IToTWIUE, I R U AMEARNERID O FEEICRIETEEOFRIZOWVWT, &
VIR E O N EBbivs, A%, BEAETERINDG T RIvLAR, &
DREEFEEICHBEE 25OV T, E6RMENRKRDLND EVNZ D,

Gallagher © (2008) (X. K[E® NHANES (National Health And Nutrition Examination
Surveys) @ 4,258 ADOT —Z 7 bhlH L7z 50 gLl ED I oW, BHERE & 48
B3 28T D FIvAHitEBEE2 2 Ee VR T 4 v ZEIESH L, BHEEIT. FEE
HEWICESIBEORBBEEDO N v b A 7ECEMICZHI ST 2HOHREICE S
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37
38
39
40
41
42
43
44
45
46
47
48

TR s T— 2R L, ZORE JRTH FI v 2 HEED 0.50~1.00pg/g Cr

DOHEIFHD 50 L ED IR, 0.50pg/e Cr LA FOER & g U CTCEHERIED Y X 7 08

143 EEmL i KEBELZSHAESHERORZEEUETH D 3ug/g Cr LLFIZBWT

bERHRIED Y A7 Poreasng Liid Le (2 hiRBEMR STk 1)

6232 ‘i BT MUHRE & FORKE

A LA AZAFROFEEIREL, TN IRAE BEREREE X VB HRRIEZL & b 72 5 Bik(k
JETH D, BHILEZ, AKILREEIC X0 AL LT W RO BN L 7k e
EHMFERICERESN D, HENEML THEHIIE TRV &V 9 JE i
(Hyperosteoidosis) &b D72, HHALIEDOZWNIZIL, BEOmHE, WO E
DOIBFINAKALEZEIC L2 DO THD Z AT 20 ENH D (SCHK 6.2.3 - 10)
HIRAIE, AIRALRIRRE & MEEN 2888 & A RILE ORI\ TIThbhb, 7 7
P AU RPUAEWE DN Z ORKACHIFETICIEE L THAEEHRTHZ b, 20K
BEFALCAKILIREEZ W2 Z LN TE S, IEFE CIEARAR L LT
EINDHOIZR L, BEAUE TSR SN0, iz LTHHE L A%
THERE & U,

WAL RANERSREREEIC L D ) V RZH EERFREOOESDTH D, U Uk, By
U E L BITEMBRO EERRER S Th D, BHE DU DK 85%IZF 4T 5K 600g
DY UNBITFEETDHZEND, Bl Vo OIFREOEEZRI-LTWEEEZ 5,
—H. UL EARAEICB D THRIN S L, ZORKEENAFGE N TS, L
T2 o T IR AN RIS RERS (2 L > TR ~D U RO IRBEAN BRI 72
Le, UUNENLEFEICHGE IR, BRINOEM, BRAROBL . AKXk
DEEREOEFRBRE D EBZENS k623 - 11) .

7R LOENEEIEER CTH 0 . TALRE LRI RS L CHEWRINERE IS
a2 RIET, & LRA@E ko o K o A EEER ci, SRS T REEA
B BN OB 5 U o BRI EE K OREHET > = 2% 27 5 @ O R
EREREREEG £ T4 OISO JRIMEEERENZ R L T D, LEER->T, 4 XA
AZAIFRICHLNDEHILIEIX., I RI VAKX IRMEHEREICLID LD
(cadmium-induced renal tubular osteomalacia ; 77 R < 7 A2 K 2 PRANE HE RE R 2 M5 8k
{LIE) EEz BN TS (k623 -12)

B, MR ER . B FER Uk 6.2.3 - 13, 6.2.3 - 14, 6.2.3 - 15) MUY
T (CCik 6.2.3 - 16, 623 - 17) OFRICHESE, BHEERELZNITICH FI VLD
BA~OEBENREEBICLDEEBD OB ERENE L CHEHRENELD Z &
DR E TSN, BRIR - P L, SEMZRFEERS R bRESN TS (X
Mk 6.2.3-18) ,

6.2.4 MPUREE~DRE

6.24.1 btXuE

g NHEA, MEEEOEMERENHRE SN TS, REREZ, RUYREZOT Ry
LEID P> TWDIHBE =N OB Z DIERTH D, Tk, WAOFEEIC X
S THREINTWD, ERNTEHHRE ST,

6242 T5%uE

7RI AE0WMEEE TR WL, B 72 FEE L O 2 P ZEME R B3 X
NTEIZ, AV=—FT 2 TiE, 43 ADOH R 7 L0 FMEEEF T, MR IR #ECEA
BOHEMEZ L b7 ) MEREREENRE SN TS, A XY ATE, 7 FIvACEHY
IR SN 978 & (PR REFEE N A U D Z ERRESNTWD, 2D DJEH
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6.2.5

X, BRIERSOMR AT A O IiSE & W S 723, JRELERERR IS e STV ey,
ERNMFFETH,. 7a—AR YU 7 AR ZE AW FEREERER A T, 7 K I o A0 JVE
(XD, EREEETCIEENEESMEE (FVC) —#% (%FEV,) . FVC O
75%. 50%. 25%D i EEOTREIZ 5B L, (KIBRERETH FVC R%FEV, O
KFRHESNTND (CHk6.24-1) o I I v AGE#E 235 L L X i
L0 72 AH 17 NTOVE ARV EMEARHERE & 5t B0 2 AT A8 b7,

T AU A ERETIE 1988~1994 A\ F i S N -fEICB VLT, 16,024 A DO—fi%{E
RZ2 X QI EE S 2R Lz ECRP D R U AR E & MR EERE & o B
PFRBNT, Fln, ME. AL, HE. B, BMIL 2E%OWIR GMEROR) | B
JEFEEL (RS20 X Ny VX BYEFLE) | R aF= o PhiitgE, FER
fn D HEEREZRE L L 2 A, BRERE BRI BV TR, RS K o Ak
#&—F&E (FEV,) . FVC, %FEV, DICH ERADOBEMENGEO i/, FERLE
FECBWTIE, IO OBMRIIA DN oTz, ZNTEENDL T RI T LNZ N
B U 7o R 2SR R D BE I B TN D TREME A RIB S e (OCH#k 6.2.4 - 2) o
Flo. I RI UL PMESES TRE XK LB S NTERBOBBIZFETRIL, IR
2 U LADOBREFRIEE L RFEEFICEE LTV D L OBEEFENRE STV,

INHEDZ LD, MREGR~ORET, KOEEZ N LA FIVARZEIZLDHO
THO ., BOWRA KU ABERIZ L D MRER ORI L EE T L
Ez2 55,

i L R ON D L A8 SR~ 0D 5 288

BIMEIE~DO T NI 7 AREEOREIZE L T, #EORKOMET »~ ~ & A5
BROMTIR N0, BILEENSIEB I SND EoRELFIEBZ a2V EV I #
ERdDH, Fio, BHEOD FI v LARMIEE (BCEK 0.1~5pg/mL) X, BEHERER
EEBEBIITICEFHRME ERZ5 B3N, GHEOD KNI U ARET
It BHEEEENEEE LEMEEITEC T anE omRENH 5, 2F0, BRI Y
AT XD EMEDOFRIEICIL, B IRMEREERE OB HABIR L T2 AR RIE X
nTns ik 625-1) o 7RI ACEDMELEFDORA =X LHFENG, L=
VT UXET UV R BT DRIV E S, U SERRCHT D LT R
LU v OEREIIC L A IME FR. HHW0IEA RS 7 ABREICE b7 0 RN
T ThrMENZMATOT R 0, —BIEEFREKREER & ORBRRIHRE S
TWDANEIARHTSH D,

b R OEAITIE, FIRRESom I E R E AR & LIFe N 5, i) E BE R R
Hilg, BRI L7 S K VL LI kE R OHE O b S EIBR R (R, 187
ANE 119 N) DA RI T ARES Cd/Zn BELNE VN E (LR 62.5-2) | W
IR A 2 T e W E M EBERIXEFIMERE L 0 g R o ARENE
BlomnwemEsnhTnsd (Ot 6.2.5-3) . —J, Beevers & (1976) (%, i+
R T AREOHEZITV, MK A R 7 ARENSE MR & R CHEE 22X
RNZ b B TIIME T R U LARENRETHLZEAMELTEBY, IR
SULRELEMES D VITEREOBEEZRETLIHRE bHD Tk 625-4) .

HATIE, 7 R UL HEERMEIC BT 2EFIRR A Thn T D, &L A
)R BT 2 B IR MAERERE E 4 AT 5 40 skl & 471 NExtg L Lz
T Tl FEVG YRR D 2,308 4 D Aotk & b U i E MRV B 258D Hive (5L
Wik 6.2.5-5) . [FEEEIC, BT (1989) 1[0k > TITib=HAD Y R v A HHEHY
Mk 7 4 FIT & FEVE YL e (3 R oD v ifn R R R 2 Rl U 7= FR A Gl A IR BE) 1 itdsk &
B L R A 3 ) 8 (3 R 0D R B 1 DR ) BRGS0 0D v I T R AR SR, sk R e 2 B~
WA ThH 572 (OCHK 6.2.2-2) o FTo. A ZA A XA JRORBERE R IBBIE 4 2
THEBEE L L CHE S N8 OIMEE % F4ER O IR & LB Lzds & L
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1 ik, M5 (1977) <° Kagamimori 5 (1985) DL (SCik 6.2.5 -6, 625-7) N
2 %éﬂ\wfm%ﬁ%ﬁ&mﬁﬁék\wmﬁk#%%mﬁﬁ IRV E S LT
3 %, Vb, JRAVEBRERENET LZBEHOLEIIE, 7 R U AREN ML LA
4 %%ﬁ%éﬁ%ﬂ%%hfwéo:Mi %b)?A%ﬁ%ﬂ@f%v%/ T X
5 FT v RO TR 6.2.5-6) . D WITITAL RN BRI EE X B B
6 %hU?A%%%@%M(im6zss)ﬁkﬁﬁlk%xeﬂfwé

7 IO DOREERENHWT5 &, I KNI U AR L MEES) & OIZ—E SR
8 ~OMEMITFRO NN EEZ LD,

9

10 62.6 FENA

11 (L DI AMEFHIICES LT, BB TEEMENH D0 E 9 I E 72 H L %e
12 b, BETEEEOHEOOIC, ZBRFEMESCRARET, S 5I21X DNA 1
13 RIEROF NIRRT SN TV D, IARC OFEMAZESR LT, #» I v L20%E
14 HFMT, BAEY CIIBIE ST, IFHEMRICB VT E O THW EHBr ST
15 Wb, 2, B RITLARE Y URERICBW TR A S i e A L S5 2 b
16 0, MR ZFLIE L2V BE O A R U A2 XKD DNA 18I Bl s T b,
17 FEEREIZBT DD RI T AIZEDRNBAICONT, %< OWFER 72 I T
18 5. 7w MIARIULERA, FH, O TREST DL, R, M, BiZR, &
19 F. W TR AN OEFHIAIERE ORIEDRRBD HiLd, i, ~ U ARNLR
20 B —"TIIA R T LAORNANCET DAZE T 72 < L BB AZOWTHEEM
21 ﬁ%%ﬁ%wo@%ﬁ%m;é%ﬁhmﬁcD%Té@ﬁﬁ@okokLT\%%ﬁ
22 MIZBT D MT BEEDEVREH SN TV D

23 EMCBITDHH RITLEREPALLDBEMRICEHT28EIL. AV—TFT D=y
24 JL - ﬁF‘ﬁA;*&I%wﬁ@ﬁ@%%ﬁ%kbtﬁnf o RE S OAN Rt 10 =N D)
25 FESR. AL R U 28 UAICIRE L2 #E 128\ T, BINZARDS A OFEHE(L R L
26 DHEIZED- T, EO%GBYFREN THO, 3,025 AOEEEZar— e LT
27 ST AN 72 SAUTUWTZ 23, BINEHRS AU & OB, B ORE TITHAL TS, &
28 7oy S AL, S% A EKUETRREIZR B Ll Sz, LasL, BERIEOT — X%
29 FIAE T, Tc%‘é‘l%& LT7J<EMI:VA//7/I/<‘:/4}&71~A@H% AN DT, ZD
30 WD DB R U DT XD DOFEN AT DN T ORE i%%fi&wo%@
31 fth, BHOWME CUHR 6.2.6 - 1) TiX. 1947~1975 FEICHI O TENFE L. iK1 )
32 ot L7297M8)4 926 A% 2000 4% CiBBR L7-fE 8. WHEE A OFEHE(LIET L (SMR)
33 2N 559 (Bl22¥ 4. WIFHE 0.7) CABEICEN -T2, WA AO SMR X 111 (BlE5K
34 45, WIFHE 40.7) . BISZARZ2SA D SMR 1% 116 (812350 9, WIiHE 7.5) LW b A
35 BT hroT, UEDOKERIY, I RIvMEEWMNE NI AESIERBZ T &
36 DARFNE SR S 7w &R amf i 7=,

37 >k [# National Institute for Occupational Safety and Health (2 X 5 % R I 7 AfE8H - /B
38 THOIEEF ORMET — XIS I T, MiRNADRIEICH KU AHREE LT
39 % EDORERENRES N Ok 6.2.6-2), LxL, ZHUH LT, B—D Tz
40 ’G L LT BIOME CIEEER 2 RN R Stz R 6.2.6 -3) . IS ASELTHIC
41 BWT, BEEOLEBRBEORREIENRSH D Z LR EHRINTWD

42 HARDH FI U ATEGRHUEICEHIT 5HAETH, I KITALEBAIZONTH
43 %@%LfiﬁiéﬂTWﬁW Arisawa © (2001) WREFERXEDOH FI T LiHY
44 MR I 1T D 20y A DFERE(LFERLE (SIR) ICOWTHEZIT-728 2 A, HEaER
45 %%Ekbtﬁ@%ﬁ A, R B2-MG it 1,000 pg/g Cr LL_E#E K O 1,000 pg/g Cr
46 RIERETIZ, £HFH 71 (95% CI (Confidence interval) : 44~107) . 103 (95% CI :
47 41~212) K58 (95% CI:32~97) TH V., HEBADOHEIMIIA Lo (SCHR
48 6.2.6 -4) .
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

1993 FIZHIR & 4172 TARC CETIE, T MZBWTEBAMENR D 5 & HWrd 57
DITHDRERH D L WO HE] (FA—F 1) LE#EiEhTns, L, ki
DX IITHET HHMENLEH Y . IARC DI & 72 - 72 FHEMNIEIC BT DR
LNV OHEER EICER S D2 b, T MTBWTREBAMERS D &7
HITITFHLAS R BN TE Y . EREMICB N TEN AN G D LW 51213472
AL BH D] (INA—TF2A) EFTAHZENRRLLEDORMLHD (CUHR6.2.6 - 5)

EC (2007) @5 Cid, BIaFM: LB MHRE OB EAER . W ONZHRZEME O ANREE
TH RITLDORDAMEANEON DR H D, —RERORKROBRE T I v
LREPAMERZAT D & DIV E LTS (G2 iiBEISR STk 2) . 2009 4E 3
HIZAF S iz BFSA (2009) OFEATIE. B R ¥ ABHRWESER OIREMERTE &
WEROROBFEIC L DM, FEANEE, Bt ABEORNBA Y X7 B3I 5 8E0
HLHN, EEMRY R TFlZITI DL, ZhbDT—XEHVWHZ LiFTE A
W EEIER LTV D (B 2 iRBEIFR STk 3)

bz Enn, ARV A7 CTEEZORNRE LTV D —REEICBITS I R
VADORMEEERE TIEZ. I FIVARE MBI EBAMETHD LT 5
LI TH DS, L, REMICBVWTH FIVARBIZE S TELALY RS
BENT B EERBTDHT — 2R ESNTVDE I EnD, BRACETS
FNRIZOWTIE, BIEREEREZL S TV MERH D,

6.2.7 HEmvk

I RI UL EAEMTHREOBMRICBET 2 A I L, Mud)lliisko s FI oA+
BB YL R D> SMR 1, FEIB YL I bR TRV & o (OCik 6.2.7 - 1, 6.2.7
-2) BB ol=i, TO%, TORMITH K v A BEERIEERZ S L L8
BOPWEMEIZL > THEEINTND, ThbL, WTFROMIRIZBW T, BikeE
P O &AM TR ORI & OMICHBERBIFRAEO b Tunbd (OCHk 6.2.7 -3 ~
6.2.7 - 18) .

AZAAZ AR OEBEH X, IREASRIEDSEZMEO S K U A EG R ERIC
PEARTALFEREMELS CUHR 6.2.7 -6) | AFWIRITA 2 A A4 XA WEHT 34 4, &
BIEET 1.6 4F UK 627 -7) L W22 ERME SN TWD, F7=, @)l
RIS K v A HEE YR ERIZB W T, EAR 10 mg/dL DL EDOBMEREE . 10
~30 mg/dL, 30 mg/dL LA =D 2 BEIZA3 1T, BHERERE R DR L L & OB A T L
T2 A BAROERE LT 27 & OMICHE-RICERMBIZ I TS (CCHK
62.7-9) .

AINEERFRIR O B K X7 A LEFYHURIC IS 2 28— FER THh 2, 1981
~1982 AT ON TR EREDOZZH 3,178 £ %K) 9 FHEEH L. JRF B2-MG
PR ED T > AT EE 1,000pg/g CriZi%E LT, 2L EOREOREZ GIERE, =
DOEAEARGG ORIE DREZFRMERE L U CHRET L7, £ OfE%E, B SMR (%,
H129.5 (95%CI : 104.0~155.0) . % 146.0 (95%CI : 121.5~170.6) & . EFEIZLE~
THBEIZE - T, RIS, FRMERED SMR X, BT 78.0 (95%CI : 67.1~88.9) .
ZMET 772 (95%Cl: 64.5~89.9) LA EIMEVMETH 572, Cox LY — KET
W WM T . RO RRMERRICRI T 2580 Y A7 L, B 14, 18 A
BlZmhrole (OCk6.2.7 - 11) o E7o. IR B2-MG e 4 300 pg/g Cr AKdifi. 300
~1,000 pg/g Cr, 1,000~10,000 pg/g Cr, 10,000 pg/g Cr LL_ED 4 FEIZ 551 TIELT & UL
PRANVEEREREE O I B-FUSRREZRGT L2 & 2 A, LD U A7 Hid 300 pg/g Cr A&
iz 1 & LizRe, BOKRET 1.27, 147, 1.69, £ TIiX 1.58, 2.04, 2.43 LR+ B2-MG
P EOBINZ E Lo THLED Y AZ b AEICEF LT Cuiik6.2.7 - 11)
I 5T, IARAME KRR EORIE S UL CREA, REE, RTPT7 I VBEEHANT, &
BRI OWTH y MAZEICESESIEFEE BREHIC 0 LA b, SO
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0 1 ON DB W

A DA DA BA DD W W WW LW WWWLWWDRN N DN NN DNDDNDNDDNDN = = = =
N A WD =~ O VoI WU A WNRFRO VOV OWNIOO L A WNMFR OOV WU A WDN—O O

46

B
~J

FEDREMEREICKR T AT ZEEE L2V A7 R AREICES LTz (O 6.2.7 -
19) . 2B, R B2-MG HEMELEMERED SMR O _EFICH G4 55K E LTE, LR
. RRZE LR ENHE STV S (OUEk6.2.7 - 13)

I BT, ZORERENEDOZZE L 15 FM CCHk 6.2.7 - 14) KO 20 4 (CCHK
6.2.7 - 15) 1B L7253 ClrX, ERCo 9 FRLEEMNE R 2 R 2 3ER RS TVn D
B2, JRTD R0 AHREZ B TIELS pg/g Cr K, 5~10, 10 pg/g Cr Ll ED 3
BEIC, ZelEC 5 pg/g Cr K5, 5~10, 10~30, 30 pg/g Cr LA LD 4 BEIZSY T, 5 pg/g Cr
R 5 5 pg/g Cr LEDOHEBHTEDO Y A7 hE et Liz& 2 A, BT 1.14

(95%CI: 0.94~1.39) . 1.45 (95%CI: 1.12~1.87) . ZMET 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 L DIZE 72
STHEDY AT N ERTHZ ERFESINLTNS,

R RS OREIFERET (B b)) OF K I v A g5 el RS A 2
IZDW T, SMR ORHEER & L TRk 2 5 et o2 ER (40 #%LLl L, 22,429
N) ZRWERENMTONTZ, 40~92 D 1 275 4 x5 L Uiz 7 M OBEFRAE

T, R B2-MG Rt &A% 1,000 pg/g Cr LA EFED SMR (X, BT 147 (95% CI : 76
~256) T 135 (95% C1: 94~188) Toh V| fhi)5, 1,000 pg/g Cr Afili OFE Tl

r@x 67 (95% CI : 46~94) | =AM 65 (95% CI: 39~103) ThH -7, Hﬁ%mﬁﬁ

. IS FEROPFENL BELNL TS (SR 6.2.7 - 18)

RO AR R, BEEE R RIS T A R U AIREIC L o T, B
B2 EMTHEPELS 8D Z &%rwawéoit‘ﬁﬁﬁlwﬁﬁ IEEL T,
BEHYLHUR N OEM 721 TO IR TlE7e <, L R 2 EM OSB3R L Ofd 72 bk
AHTHHZEERBLTWS, £7-. SMR % FRHXE2 > A 7EE LT, BT
DEFHRENGIX, R I v AH8HEIT Sug/gCr 725,

Nawrot 5 (2008) (%, ~L¥—H FI v AKEERE#EO47646 L 0 FI T A
APETY; (Q0024EIZBASH) 2MFLE L TV 7 MR R IR itk 04804 2 %t 5 & LT, Ifi
BRI LRERORT A R U LHE EFR TR E OBHRICOWVWTHRE L, £
DOFER, FHPRFE A NI 7 AP EI1X, 123 Tl4.1nmol/24hr (1.6pg/24hr) | AGFH
©8.6nmol/24hr (1.0ug/24hr) THY . B RI U LAFETHOAFEEZ O KNI U A{EY:
I BV TR RCIELIME RO RPN T D Z & @i Lz GE2RR B4R
SCiik4)

Menke 5> (2009) %, 1988~ 19944 21T 7= KIEH 3 [0l [E RAEERFRA DS
FDIHH, 2000 F THEFEHNIZCTHEIC SN L 7213958 DN Z R ZR E U TRFE A R
U LR E L A A iR, EEREIRME LR R VSR BRI K DR TR L
OB E AT LTz, ZORE. RSMNE DR I K I ¥ AP & O (T I E

B T0.28ug/g Cr. M T0.40ug/eg CrTho7r, RMBREZIRTH FI v AHEEEIZ X
D SEEC T T2, BMEIT0.21, ZctE130.29ug/e CrUA FORT A K I U LHEHEEDRE
EHEL LT, 221048 L0.68ug/g Crll EDORT A F I v AP REZ R T EHEONY
— Rt 95% CD ZH#EE L=, BHEO Y — FHiE, 28A TL1.55 (95% CI, 1.21-1.98),
OB PR AR T1.21 (95% CL, 1.07-1.36), whARENRME ColEs C1.36 (95% CIL, 1.11-1.66) |
BT EK T1.28 (95% CI, 1.15-1.43)Th o7z, £1o, MO Y — FEIE, 28 A T1.07
(95% CI, 0.85-1.35), DML YR T0.93 (95% CI, 0.84-1.04), EAREIRIE LR T0.82
(95% CI, 0.76-0.89) . ZSET-ZEK T1.06 (95% CI, 0.96-1.16), Tdh o7z, BRETNHD
BRI v AREIL. BHETIENA, DIMERER OIS CHERICIDFELEDY A7
INEBRENRSH D EE X B, LPETIEEEE LA & iE Uz (BE2hRBISR SCHRS) .

6.2.8 fHf% - NW - E5E

A RITAE MEERNICITITZE VLB IAENRW D, BTEERBLOL & 1T
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0 1 ON RN

A DA BA DN DDA PBA DD WWWWLWLW LW WWLWWDRNDNDNDNDNDINDNDNDDNDIDND = =
00O 1 O L A W = O VOOV KA WNR,OWOVUIANWUNMPAWNRFREOWVLOLWIO WUV A WDN—~O O

RSN TELT, T EDLDOTRLNTWD, THFEHHE 42 NextgHs Uik
AEFHEICBN T, B R 7 LRI & AR T 2R @&@%%#ﬁ«%ﬂfwé

(OCHK 628 - 1) o JRFD K v LPEHER & RS MREEE, AR CHE P 10 BH
72 ORI ﬁﬁ&mﬁﬁﬁﬂﬁot_kﬂﬁiéhfw o —IREREEC R U A
VYIS B D ERE RIS L LA RIZIE, KRS mmt%a«%%%%hm_
BET 2 21 FLITHE STy, FHEOMRRRIZ T T R2ICE L CTiE, 1970 FAH
5 80 AERICHEN &, R&ilE, T URELESBEICERE L= itickBun T,
B Y R — X X AEEN R R DS 22 5 B A S 1T T D RTREME A oRE 9 2 E
ELHEINTND (621 BIREEZZ) BN, KETIHMOEETEOFEL &
HTEhnZ s, Bfmes gt &i%L&\

mHABEOH K 9A1\7/F ~ 7 Al EEBREBMICE VT, REEME R
HTENHLILTWE, it, 7 MEHWEEW RIS\ T, IR HEO S
R ULRT v R rSRIKE O R ha P U JBEEN Lzt re U 1ER %2
BHT 252N, R—DEIV—FIc k> T En- ClEk62.8 -2, 628-3) .
8 WD Wistar RlfET7 v h a2 EB L CT A MAT U 2K 545 L, %%K;D%%

L CWEANZIRCREEEREOHINNRD bND, ZOEBET v M FITLE 10
pugkg REOHET 1 B2V L 2 [, @ERENERZITo72 8 2 A, RN IRK O 5EE
BHOMMNED NN, ORI T v N U EREET AR 7 uT a UHE
R G- CIIHR LTz, LR -o T, I RI T AL, 7Tv Rar rSm/fKkzin4 51EH
EHETDH EMmINT CUiik62.8-2) , i, A% 28 HED T v FOIIEEZRGH L,
T A Ma S ANEHERRLRBTIETH L T EIERKRBRZITo72 8 2 A, 5 ugkg (RE
ODHEON RI ULz 1 EEENRS T2 EICE-oT, FEERNEEINT, &
AN, =AM AR EZ AR H3EAITH S 1CI-182,780 % [FIRFIZHK G535
&\ﬁFi?AKiéW%mﬁbgﬂﬁ#okoE%K\ﬂ%%@®%§®iﬁﬁ\
TRARRTUHDLWET FIVLARFERIZLIVEDO LI, ZOH FITVAREICLLE
#13 1C1-182,780 |2 ;Dmﬁéhto_ngmﬂﬂﬁﬁééhk?ykmﬁwf\mi
T LIS B i 2 5 1 2 PRI B STy, IR » MIH R 7 4% 0.5
FF Spgkg KEOHET, HE12 BB & 17 H BICIEENES L= ERIZBW T,
AFNTEMT v NI, £E% 35 B B TIEREOHEINSOME # 0 B AA R O e 2358
Do, TO—HOERIZE > T, BEEREEDNBE IR VHEDON FI 7 LAN
TRV AN EZET D Z R Sz Uik 6.2.8-3) o

Fo. BRIV LABRBEROREMR %5 &8 2 TERICHBEOKEILAT 14 Rk
FMEFE (HSDIIB2) #PLET S Z &8, b MERROSEMINZ 72 2B B bR
I TWDA (OCHk6.2.8 -4)  AEMELE OBMRIZHME TIXR,

Mason (1990) (X, & KI U AEEIZ 1 HEL EWEF L=E 250z, BEEDOD R
R U LBENN T EA-BRRICGZDEELMET T A NATr Y HIKKRLE
. IR AR LT L A REE L LTSI L TV D, TEEEOZERT A R 7 AR
OHEE L7 RS NI U ABREEIEKA LT, BRERIRBEE X QR BRI L)
BTN, M TFEE—BERABLVE NI TIEEBIIA LN > T2 (GCHR 6.2.8
-5) .

R LD BT D AEEEREIC MIE T EIZ OV T, Gennart & (1992) 13,
1988~1989 42 83 4D H K 7A% %%%(iﬁ% ZHAM - 24.0 ) | 74 4 D8h
BREEVEEE CEMBRFERIN 107 4F) | 70 5O~ B U IRGBIEESE ORI -
6.2 ) KON 138 £ DOIEMEFTAL & X GUTEFERE I DLk 1T > T2, ZDfER, 7 K
U LERBEEEEDORF S I ?A?Jlfflﬂ‘ﬁi694ug/gCr’C3?>D 71 R U NGRS
VISR DIEZEE (lpg/g Cr LA T) IR THEICHEETH > 7208, BURE O HAZRIT
FENR TR ﬁ}f@@ﬂﬁ%% IZHERTHERENRBD NIRRT, ZOZ ML, BRI T7A
B R N AR R RE ST AT B T LI S - CUik 6.2.8 - 6)
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1 ED XS, # FI 7 LORRERECHEE ORMMN D ORI IgERIC X 5 A ENE
2 IZOWTIE, B FEXRE LTEERT —ZNDITBED L ZAGEENTH S,

3

4

5 7. ZiIvE CToOEERMKRISE T ORHE

6

7 7.1 TARC

8 IARC (1993) 1%, B RI U AL EH FI T MEEMDOHRBAMEIZONT, B MZEBW
9 TRNAMEDND D Z L 2R T HoRiHLNH D E VI HIC LY, BRI TLLEL R
10 R LMEEME 7 V—T1 (B MK L TRNBAMERS D) ICHFE L CEik7 - 1) ,
11 — Tl B E LIRS IS T AIBE L~V OHEEICHER R S 5 L fafi S
12 TW5b (k626 - 5)

13

14 7.2 JECFA

15 D %5 16 [5] JECFA (1972) ToOFHE (SCik 7 - 2)

16 HEOH KU LOBEERRNS  BEREDH FI U LD 200mgkeg 2z 5 &
17 EHEREREEN B Z HAREMAH Y . BOH RI T AL~LZBR (AT 2—F
18 30mg/kg TR E . K[E 25~50 mg/kg WEE, HA 50~100 mgke MEE) L0 b
19 IS RE T2V E DR 2RI, 1 HE 72D OB RI 7 LADOWINERE 5%
20 L. 1 Y70 OERNARTRED 0.005%03 A S s LIRELESE. 1 H
21 WD OH RI T LAORBEREN lugke KE/HZB2RTHUE, BREOH N
22 R U AL SOmgkg ABADHZ EEHVZE RN E0D, PTWI & LT 400~
23 500pg/ NAEDMRR STz,
24
25 © % 33 [1] JECFA (1989) (28T 25k (SCHK 7 - 3)
26 PTWI & L T Tug/kg RHE/MEICREDNUET Sz,
27
28 @ % 41 [8] JECFA (1993) (28T 25k (SCHk 7 - 4)
29 %5 33 0] JECFA (28T 2 il 2s MR S iz,
30
31 @ % 55 [8] JECFA (2000) (81T 25 (ST 7 - 5)
32 BEFRD PTWI Tl A U R T —TF DOBREEEDRRAERN 17% L 725 7=
33 . PTWI & FIF5_& LD Jarup 6 (1998) DO ERIZHOWV TR S iz, BRZEH
34 BCTON RI UL EDBEEEREENRAELRWRT A K U AR % 2.5ug/g
35 Cr (RFPDFITVLEDIZ LT F=UEM) L35 Jirup 5 (1998) D& (X
36 Mk 62.1-7) ICEHESWTHEINTNRNT A= NnEU L a/— kKA RNET )L
37 ZHAWTH R U LADOMEEBIREN RO L )ICRE I, BATICEEnNs D
38 N7 A0 FHIRAEZ 10%E U AANICWI S0 R A0 100%753 R
39 iRt S s EARET D &R KU AR 2.5ug/g Cr O N ((KE 60kg
40 EGE) IZBTARFEHROS FI T AEEEIT, 05ugkg AE/H EEXHIN
41 oo LIALRDNG, Jarup B (1998) OfaliE, VA7 ORENAIEMTHDL &L
42 THEHRD PTWI (Tug/kg (RE/AH) MHERF S L7z, 7235, Jarup & (1998) IC L 5%
43 BEEEREEIZ OV T ORHMBIZ DWW TIE, 3 7 EOKRKZIZEHEIRT 5,
44
45 ® % 61 [ JECFA (2003) (23T 25 (STHK 7 - 6)
46 BRANE OMBEREEIT, B FI U LD LA EEREENETHLZ LN
47 MR SNz, £, [BEEREMFENREZAWZE TR, KPP RI DA
48 PEEEAS 2.5ug/g Cr LR CBHERER OV « I v o AU O REN TN D
49 N, IS DOECDOEBEREZRN/MA SN TR, S5, JRPD RI U LR
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39
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42
43

JE L SRR B U 7= AW RO IZBA L CE K OB T TV D A3, #F%E
FICL S THREND LR, | ZEIRENT,

ZO LT, BTAEOEFRHERER G GO Tl L72/E R, PTWI 2L F 35T
DI 72y E LT, 56D PTWI D3HERF S 17z,

Vs

-

JyoaX— kA RNETIL

~

RS K74 (ug/gCr) x12 (gCr/H)
BE kOB EGEEME = + fREH (kg)
AR < R D R0 Ak

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

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

0.5pg/kg R/ H

7.3 WHO fREWKAKE T A KT A Ml

WHO fEHKKE T A T A AllL. JECFA ® PTWI O 10%05KEAK & L CTHE Y Y4
THi, KE 60kg DA 1 HY7-0 2L OECEK Z#Te L 50E LT, 0.003mg/L & 7%
ESh CrEk7-160 7-17) .

7.4 KEREEET (USEPA)

74.1 HEAOZRME (RD)

US EPA (1985) 1%, HFLWEHREZSIZEI W, o bEmne hOBFREH
ORI T LREE 200pg/g & LTS, ZORET. S K WAmmmﬁﬁéwam%
DAY SIS SGE L, & R OB R D REE &2 D D T2 DICG % e HE)
BET /I VEIHINTWS, BMNHON R ?A%Ilfw%zs% OB K 2> B
B S%THOIRET DL, LiLOBMENRROBREICBIT A2 FI VLD
(NOAEL) %, 4T 0.0lmg/kg AH/H | #EK T 0.005mg/kg IAE/H & FRITE %,
Fo. RHEEFREAE 101275 L, %o RD T 0.001 mgkg (A&E/H., Bk RD
T 0.0005 mg/kg (AH/H AR ENE LTS (CCHRT - 18) o

742 FEMN /v‘l\i
US EPA (1985) IZ, Bl (B NOEBAMDOFEENH D) IZHFHELTWDL, T
e~ ZAOWA, § « B TIEFICEDEBAMEICOWTIE, Hoiiln s 5, T
/hkvvzéﬁwt7o@ﬁ TlX. H R v A (BERIE . Wilsta. (b)) o
OB TIENAMEE RS o7 (CCHRT - 18)
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31
32
33
34
35
36
37

#£11 I FITVLIOROZEAE

S & AHEFRE EIEARE S &
(Critical Effect) (UF) (MF) (RfD)
NOAEL(water):
FLVWVEAKR 0.005 mg/kg AREE/H 10 1 0.0005mg/kg 1A/ H
[ RSy S ] NOAEL(food):
DI A 0.01 mg/kg {A=/H 10 1 0.001mg/kg A EE/H

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

7.5 BRINEALZZ2RERY (EFSA)

EFSA (2009) 1. BRMEEEHH FI V2D Y A7 FHliOEE %5 1F . EFSA N
IZVESEES CONTAM /S VM2 38 LT U X 7 35l 247V, 2009 4E 3 AIC& 51D
DH FI 7 LDMEFEBERE (TWD) % 2.5ug/ke AEAH & Uiz (F 2 iRBIER Sk
6) . CONTAM SR NTo772 U X7 MO E 2 UL FIORT,

B D OBREEIZ OV TURHI O Z1T 5 728, IR 20 » [E2 b EFER ST O
7RI 7 2IZBET 5 2003~2007 EDT — X 14 TtEE AT LT, B BRI U LREN
EWATIE, MR, ANE Faal— b BREHNARS Ay FERSOHE
B TH oz, K ORG TIESHT LIEBIED—EH (5%Al) A2 ML (Maximum
leve) "% FES> TWER BEEY (ALY 7 v 7 0.10me/ke 1B 8 &) 5 A (0.20me/ke
WEE) . A (010~03mgkg MEE) . HUEZ R A HE (1.0mgkg {RERE) . 51
A (1.omgkg B ERE, (HLANEZERL) TiE. RK20%DHBREN ML 2B X7, &
EEVEYR I CAEE SRR, I R v A THER SR 2 W AR SV 1E
YR OZOEYHEORL T, IVEWHI FIVAREZRTAEERS D,

EFSA MRET 5T — 25 HWTH IV LAOBENOOBREELZ ML=, N
ZYT R ERED 7 N — T OBIREOHEEICIT, & E OB B IEFAE A H
WHie, BINSENCE T 5 BEND OFGREEIL 2.3ug/ke RE/H (HFEHH - 1.9~
3.0ug/ke REAH) | HRFELE T 3.0ug/ke RE/AE (EEPH - 2.5~3.9ug/ke (KEHAM) &
HECShiz, XPFYTTIE, BY. MEET. SEOMBENZ VD, BE
&iE S Aug/keg KHEAA L FEH IV Z L CKHEROFAX ) 242 HENICEND AD
ab. BEEIIZIN TN 4.6 LN 43ugkg KE/MH L 0o 72, MEIZRE L [FROERE
BFETHY, FHICEL TUINT XXX N HRERIRRECTH D,

BRI U LERICL D EEREOENEG IEE CH L L OFBFED T, JREA NI
v L& LR B2-MG HEii R & O H E-OSEIREZ IS 5729, i E TOWSE
TR EIIIAZT TV AREA SN, JRT B2-MG HEEDO T~ b AT E L
CIE 300ug/g Cr BAEH S 47z, 50 sElh EOEF B ONREMIZIB T DREN RI ¥ L HE
k& & R B2-MG HEH & & D HE-RISBEFRICHINET V2@ L (X8 . ET
A0 B, R B2-MG el ED FH. T bb b v b A TEU BT DEIE D 5% 00
THNFv—2 F—ZADOEE FR{E(BMDLy) & U TRTH K I 7 L HEH & 4pg/g Cr
DEpNTe, THIZRFI FI T LHEHEOEAEEZEE L T CSAF £

(Chemical-specific adjustmnent factor) '73.9 Z3@fH L. 1.0ug/e Cr X HXhi-, =

14 The Scientific Panel on Contaminations in the Food Chain (7 — FF = — 28517 S5 WM BT % B2 3 p L)

AR LUL (Maximum level) (X, No.1881/2006 DERMZEZEE S DR MO K I U LADOKMIEETH D | 2004 F1THE
i ST BT S OREGEFMSCRINER ORGSR FEARICB T IBEREZNRSETHRESINZHDOTH S,
ERBEMICBITABBEILZ. XUH VT UD IS N—  ZANVIIBIT W EEENDORERICESEMICEBT

DX DOMDOEMDVIRERREE G LD TH D,
WG SN2 TOMEERICHT D REH B I U APl RO A MBS < FHELRET, WHO IZ & - THELRE S
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N
(@)

JEH B2-MG HEilt & (ug/gCr)

DIEITHERE SN HBEDOT — KA A~—I—ZHV WL O DfF
BOMFEFERND b XS,

FEBYEA Y = —F L N (58~705%) ICBITF D RKBET —FZ v MU X
— AV NETAZBEAL, BFENLON IV LABRBRELRFN FI v AHEHEED
AR aHEE L7, ET /A5, 50 FERIREE L7-% JRHP I K3 U A HEEDY 1.0pg /g Cr
ERDZBENLON RIVLARBEEZHE L7, 50 M E TIZ 95%DADERFTH K
U LR A 1.0pug/e Cr LA FICHERF 27201213, BENODOH RI T LADO¥HE 1 H
FEHGED 0.36pg/kg R (2.52ug/kg (RAHEARICAY) 2B XR2WVWE I LRTERS
720 & DI IHES & CONTAM X% /V3 A KX 7 A D TWI % 2.5ug/ke R/ IZER
E LT, 728, FBAMEIZOWTIE, WERTE . SRS el ROREE, e
FDOBREEIC L > T, FENE, BEk,. AEOHEPA Y R T OHENERET 5 HEN
it 5N TODE R, BER Y AT ZAT ) DI+ 07T —Z TidRnE LT
%

RN DA DS H K 7 LEFEREIT,. TWL Q.5ugke KE) (ZEL4T50, 5
Wigb B L TWb, XUF Y T i BREE . SREGRHROERA
EOBEDIIN—7T1F, H2EEEL W DAEERH D, BNICBIT2REEND
DHFIVLBRBEICLILIBERE~OEEZE) X7 13X DD TKWI, CONTAM X
FUVE, BUROH I U AIREEZ FTRER IRV IRBT NEXCTHhH D Lffam L7z (55 2 ik
Btk SCiEk 3) o

10°; e e

10°F

10

10'F

10°F

10 r L I S T Y T | X T R 2 I L) I | i i S R W= B T
10’ 10' 10°

KHE A BT LG (ug/eCr)

% EFSA (2009) L Y5 (F 2 kB Lk 3)

8 Hill EF /L

nTWn B2 iRBEMR XERTD .
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Jirup © (1998) 1T &L 2 BEHEEMEF IZ DWW T O

ZORIOBFREF N RIVARE) D ERVyar /=AM ETVEH
WCRAIA RV AREZHET L. R 10O 1FHOMHENS 2 5 HOEDRK
DOND, —J7, filrs—tr FOREMMBREIC/R D080 5 EIEG (5) ;t #10
Ny FATEDOEZRD 9 SDOFIXORP A I U LPhH & & BRI EFIE &
ZrlH LT, P2-MG (X1 : Scand ] Work Environ Health, 1998, vol 24, suppl 1 p27
KO HHFY) JOYNAG OB AAER L, & o & bl HEE (best guess) & L
TR1EZERLTND, 22T, RFPD FI U LAYEMED 2.5ug/g Cr L FThH
MITHIT 0 TH D E LTV DDIE, 5D OSCAR HIFETH B I 7 ADRE
IRFEDO R VEMORKEEZOMEE LTHRALTWDENLTH D, if_ OSCAR
MR T, IR R 7 APREED lug/g Cr EHT 25 &, BHEEREIX 10%H
T2 &L TWDHA, &1 TIERF S FI v L8kME 1pg/g Cr @J:%EMC?QL
LT, BHREREIIB LE 2~Th0HINE 72> T 5,

X 1%, w<o#@%I BT DIRHPA FI T LPEIEE LR B2-MG JR &
D LS (B2-MG JRIE) 2T D HE-KIST —X &R LTWhH, L, mb\ﬁ%
HH RIULARELZRTEMAIT, BERBZELZ T WL 00, BRARE
TR, WMABRBENEG EN TV D, Friberg H (1986) 13, EX@EWEM%I“
180mg/kg RS R0 LR E 9.0png/g Cr MY 5) 12725 & £ D 10%

BT 5 k?&ﬁbﬂ\é 7RI U LAOEMICH- 58 NEBEE 7T0ug/
ET D 7T%IZEBENINET 5 & ZOBOHIHTRLTWD, BREHR

U LR 50ug/g L, BEZED RITLAEIET S0ug/HITHYT 5L LT
1/‘575> ZORPUTTR STV,

2 (Scand J Work Environ Health, 1998 24 : suppl 1 p42 X 0 ##y) 13, & D4
HIZK T 2BRETOYE D RI U LRELBERZETOD FI U LAREN
50mg/kg A #8 2 D IRAE R ARO NDFRAERDOEFRZ R L TWDH, M2 DIEAE
A%WLA T AR L, BRET I FI U LRELZRELNODEET RI v
LEREICES X725, K3 (Scand J Work Environ health, 1998 24 : suppl
1p42 LK) ThDH, L, ZORMITFE TV,
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3%, HOAEFICBIT A2RMNOLOFEEH FI U ABREE D FI VALK
HIRMEREEZT T H5ANOREROBBRERL TS, I FI U AEBRER
30ug/ H O 1%0—RERNCBHEREREE O RN A L iv, SR Z OHERTIX
SUNBHEREREE DOREN A LN D, B K v AEEEN T0ug/H ((RHE 70kg &
RES % & JECFA @ PTWIIZHY) D56, 7% 0 — LI E e E R 2 6
N, 8kRZ7EDH DIBMBUREMTIE 17%DEMICBHEEREN TS, o
NHDOZ LN, Jarup B (1998) (X, BHEEREELZ P+, A RIT A
DA BINEZ 30ug/ B, HDWVITENLTICRET DL I ICEEL TN,

B R B PCARE (mgke)| U-Cd(ugle) %@Eﬁffﬁé
<50 <25 0
51-60 275 1
61-70 325 2
71-80 375 3
81-90 4.5 4
91-100 475 5

101-110 525 6
111-120 575 8
121-130 6.25 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 9.75 30
> 200 >1025 > 35

% Scand J Work Environ Health (1998) vol 24, suppl 1 p28 &V 5| (SCiEk 6.2.1 - 7)

F1 BEEDH FIULRELRORT A KU LM E (U-Cd) OB REREIC RIE 2%

\. Y,
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X 1

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

Urine cadmium (ug Cd/g creatinine)

B2-microglobulinuria : B2-MG JRIE

100 | Izigeneral pop, 35-, Nordberg et al (1997)
0
9 0 + general pop, 20-80, Buchet et al (1990)
@ ogeneral pop, 20-80, females, Nogawa et al

80 ° | I pop, 20-80, females, N
oS A (19?93 20-80, males, N I
a5 70 5 A Ageneral pop, 20-80, males, Nogawa et al (1979)
5 ‘_;: 60 - @ workers, young, Chia et al (1992)
—
3 ﬁ 50 5 | workers, Buchet et al (1980)
o ' % workers, Bernard et al (1990) |
> 9 40 [a] —
@ 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 ¥ 2 Q_Ex + . [oworkers, age 260, Jarup et al (1995)
i
0 ——v—ﬁ-r—r—-y—v-ﬁh-l—‘—v—rl-rﬁz&—v mmane i
rev. : JEBLE  pop. :
0.1 1 10 100 [ P pop. : %%

Scand J Work Environ Health (1998) vol 24, suppl 1 p27 L VW 5IH (it 6.2.1 - 7)

R KX 7 AR & R B2-MG & D EFRICEIT A X T U R

80%

70%

3 60%

(0

@ 50%

nc

D 40%

|——— % above 50 mg Cd!k_gfl

wmem calculated prev of
renal effect

30%

Preval

20%

—

10%

"

0%
0

T

10 20 30 40 50 60 70

Average kidney cadmium (mg Cd/kg)

3% Scand J Work Environ Health (1998) vol 24, suppl 1 p42 X W 5| (CCiik 6.2.1 - 7)

2 EhEP A R U AR 50mg/kg BEE OF|E L IRAIEMEE AR OFEARREE
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818%

2 .’

‘D 16% ’

§14V l' . .
a o T - = = = women with empty iron
. ’ L stores

"12% ’ ’” — = hinh £

F ’ / high risk groups
210% 77 .

- ’ ’ smokers

° 8% . 7

2 . y,

< g9 " ’ // vﬁﬁ‘iy general population
§ 49 2 /4{ w/

3 ° , P == = nonsmokers

S 5 ’ e

2 ° - ﬁ%

o 0% - =

0 10 20 30 40 50 60 70

Average intake of cadmium in food (ug/day)

% Scand J Work Environ Health (1998) vol 24, suppl 1 p42 L 0 51H ik 6.2.1 - 7)

3 XY AR L BICHT B B0 R R
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F2 H1ZBIFLT—

ZME (R B2-MG)

Ho# HNEEH PREFAREY L B2MGD B H 3 (%) HvbATfE %
0-2pg/L 49
—%i (35@1«14:) « Nordberg et al. (1997) 5 253 2-5ug/L 9.0
BlO]Oglf:a] m9mtonng ot.cadmlum expo§urf{ and higEE47 S-10pg/lL 2.9 0.8mg/g Cr
renal effects in a population group residing in a BRE247
polluted area in China. (3X#K7-7) R 10-20pg/L 237
>20pg/L 50.8
402 0-0.51ng/24h 3.0
— AL EE -
4R 1 (20-802%) . Buchet et al. (1990) 207 0.52-0.89g/24h 50 PIMG O R (%) (43R
Renal effects of cadmium body burden of the general 283ug/24h gl L)z
population. (CAR7-8) 401 0.90-1.40ug/24h 6.5 FDT ST &LYHRAEoT=,
404 1.41-8.00pg/24h 7.0
26 0-4.9ug/g cr 39
36 5.0-9.9pg/g cr 3.8
— A& %t (20-804%) . Nogawa et al. (1979) 36 10.0-14.9ug/g cr 222
A Study of the Relationship between Cadmium 37 15-19.9ng/g cr 27.0 SmolL.
Collcfntrations.in Urine and Renal Effects of 45 20.0-24.9ug/g cr 51.1 s
Cadmium (SZk7-9) 30 25.0-29.9ug/g cr 70.0
39 30.0-39.9ug/g cr 79.5
47 =40.0pg/g cr 85.1
29 0-4.9ug/g cr 0
48 5.0-9.9pg/g cr 16.7
— A2 B 1% (20-804%) . Nogawa et al. (1979) 45 10.0-14.9pg/g cr 46.7
A Study of the Relationship between Cadmium N .
Concentrations in Urine and Renal Effects of % 15-19.9ug/g cr 76.0 Smg/L
Cadmium (3Z#k7-9) 49 20.0-24.9ug/g cr 69.4
21 25.0-29.9ug/g cr 95.2
29 =30.0ug/g cr 93.1
xt BB122 1.15pg/g cr (F14) 4.6
%{8)% (354F) | Chiaetal. (1992) <2uglger 0 TRE§
Renal Tubular Function of Cadmium Exposed 2-5ug/ger 0 (phadezym beta-2-
Workers (3X#k7-10) 97 5-10ug/g cr 0 micro testZ Fl| )
=10pg/g cr 42
N ot BB o/o ¢l
8%, Buchet et al. (1980) s “2uglger 5
Assessment of Renal Function of Workers Exposed 84 2-9.9ug/g er 5 0.2me/a Cr B2MGD EHEH (%) & 3X#k
to Inorganic Lead, Cadmium or Mercury Vapor 34 10-19.9ug/g cr 15 <meet FDYSI7LYFEAIT=,
(XRk7-10) 30 =10pg/g cr 42
61 <2ug/gcr 0
${8)% . Bernard et al. (1990) (3X#k7-12) > ugecr 0 0324mg/g Cr  |PPMGDEFE (%) (LK
: : 15 5-10pg/g cr 0 : € DT ST LY FHEAERT=.
15 >10ug/g cr 27
F183E . Roels et al. (1993) *t BB43 <2pglg er 5
Markers of early renal changes induced by industrial b B2MGD EHE (%) (L 3CHK
pollutants. I Application to workers exposed to 30 2-10ug/g cr 10 27ong/e Cr FDT 5T KYFHEARST=,
cadmium (X#R7-13) 7 Z10pg/g cr 28
=2ug/ger 7
2-=5ug/ger 25
%183 . Elinder et al. (19'85)- ' 5-<10pg/ger 33
Assessment of renal function in workers previously 60 > 0.3mg/g Cr
exposured tocadmium (3#K7-14) 10-=15pg/ger 80
>15ug/g cr 91
All 40
o - 124 <1 le/ 1 0.8
FBE (60BERS) . Tirup et al. (1994) fmocmmoce e
Dose-Response Relations Between Urinary 101 1-<3nmole/mmoleg cr L1 2Sug/mmole Cr
Cadmium and Tubular Proteinuria in Cadmium- 37 3-<5nmole/mmoleg cr 10.8 ('=H2gZ3p,g/g cr)
Exposed Workers 38 5-<10nmole/mmoleg cr 132
(X#R7-15)
9 10+nmole/mmoleg cr 333
- 9 <1 le/ leg ¢ 0
F{8)% (608 L E) | Jirup et al. (1994) [mo o mmoe e
Dose-Response Relations Between Urinary 20 1-<3nmole/mmoleg cr 10.0 251e/mmole Cr
Cadmium and Tubular Proteinuria in Cadmium- 21 3-<5nmole/mmoleg cr 38.1 (':“;23H /g Cr)
EXP"?Ed Workers 18 5-<10nmole/mmoleg cr 66.7
(XX#R7-15)
17 10+nmole/mmoleg cr 58.8

\L

1 BEUEOXBFDORTICE D
2

Inmole/mmoleg cr = 1pg/g cro

46




8. BinfEE AL
I RITLEDE bA~DOEBEIZONTOMFIIEL, 1950 FARLE, AV =2 —F o TH R
U AR DT D IERER ORFEERE N ThiIL, £ Dk, BEERERIZ
X 7 B REREE L RN AR E AL E LTRSS B S T 7=,
E72. 0 R U AICERI ST OV T, BINSCHEZ SloBi 2 EEHENE
SN TWD, —FH, TAEICBWTIE, JLLABYEIRE 250 R U ARG H
WAL FEL, A XA A X AFROREZEIC, KB TOD FI U LREIC

0 3N Lt AW N~

9 BT 2B FRENE S E I TS, £/, I FI v AFEOHAE-RCERE
10 R BLA D = XL EMAT 570, EREMICL DT — 2 L 258 S5,
11 AEIOH KUK HRMEFEEZENAM (LT, U X758 2B LT, BN
12 DIERZ R RIC, B EETHELNTVWDA I RI T ARBEICE BRI F~DOREEEY
13 AN T B ER R OISR U CEMW R O R &2 2 CRMli 217 -
14 7=,

15

16 8.1 AEMOMER

17

18 8.1.1 BEHEEE~Di

19 WERED D WVT—RRECTON R U AREARDLT ANICERVIAENTZ A R
20 SULIED, BEREL U TEEREREENELDZENMLNTND, I OBKRE
21 FESE T, UTALRANE O FWISRE DR FIC X IR0 FBEARNSTZER R TH D, £
22 < OEFHENS, BRICBITDH RI UL LD@EEZEIL. BEELRLOND, I
23 R B2 L b3, — AR S ER W IR PR T 28 A PR OB 70 1
24 MOI% FI=2EREETHHOET, I K U LAOBRRE & BERIIFICL CTERW
25 AR MVEATDHZENAAL TS, LER->T, B R U ALK DEEE
26 BOFTR & LT, BHEE~DEEIIALNTH D,

27

28 8.1.2 MM gR~0D %

29 IR ER 6T D BN SN TV D DL, WTFN B AREIC L A2METH D,
30

31 813 BN AMRE R OVE ~D B

32 VTNL R AN O RIS EERE E I L » TRFP~DO B L w7 AL ) ISR IEN B
33 HINCHERET D &L BT e ) VB D B IE RIS SN D5, B A
34 FlEkZanbd, ZOZENDL, I RITAZEDZ AT T L U A K OVE~D
35 RN BHEREEEICLALDEEZ A NS TH S,

36 fih I, MR ERCEY EBROFE R Tl BHEEREZNESPICH FITL20F
37 ~OEENREBIC L 2EEBO DO EREEE N EC CEHRIENELD Z &N
38 IRIEENTWD, L, BRSO MBI DK « BRSO MRATIZ, 7 K2
39 AR DN T U ARG I OVE ~ORET, REEREEEIC L2 D EE
40 ZHDNEZYKTHD,

41

42 8.1.4 FEMNAM

43 IARC (1993) OHMAFZZEETIX, WHEMEORKEMRBEIC L DB Y A7 0365
44 W ETAEBOBFEREICHESNT I A —71 (B MZH L TEBAMERD D) 125
45 HINTWDEN, /DD R T AHEYHISEROEFHHEERE TIE, b hOR D%
46 TN L DD AMEDOFTELN L STV,

47 —. 2009 4 3 HIZ/AFK Zi7c EFSA OFElTid. BERER. miE Ytk K
48 DIRFE, —EROBRERIZ L DM, FENKE, Bk, JLEOREPA Y R 7 OIS
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W OGN TWVWD, ZhbDWmEIFR, U FI v LUNDOZKE T D5 E TE

3 R E-FUSBIRAS RSN TV RWE 00D, EERR Y X7 FHHli D72 I+

SRR E T ER RV, FERAZET DRI OWTE, FlEHEEEEA > T

SHENRH D,

8.1.5 B IfiLE K OV SR~ D R4

A RITLEENESDDVITOME R E OBEIZ, U FI U LOIRERRSCERTE
. BERAERREREEOFE L RER L L ORRERET 2 LERH L, KHED
N LARIIREE & i S0 D SR & DO BIERIC OV THIRE 2R R &2 7R 90T

%
jj >
JEMEIRIT L A S,

8.1.6  PNAYUAK VSl ER~ D B2

FREW x5 & LIZFERT — % Tld, WM& OVETEER ~ DB R ST
DM b FEXGLE LT T — 2 T, HENRBEZIZEE A LR,

8.1.7 R R ~DEL

8.2

MRERICBWTIE, 7 FIUAIMEERNIZIRIZEA ETD AT 2D, T
RGOS L IIRARINTE LT, —KRESH R U AGRIBICB T 2ERY
R L UM TR ICII AR ICE Y EF 2 _REMIRIEE IR D T ST
1,\7‘63[,\0

i, &b THERESBHICEE Lz HHicnT, Bk OrEr (F—X
I UAEENRER) RIS IR B A Z T TV D LR E T A EETHE NS S
TWDR, ZNETICHL SN EIIRES B L R LV OEER
WREEC L D Tt OB HEEECINIC BT A0 A N T & A En < HBRE A TE 720
ZEMND, AEIOY R YT NTRZRE LR,

F - SO R

7RI U LREORET, BB\ Tho L bHARFIAZRTZ Eix Eiko &
BOTHD, LT, BFERAEERIO, IIMRAENR S - & b EEEZITOTWNE
Wik SN TWD, 561 [0 JECFA (1972) (ZBWTH, BIRMEBKEREN - LD
EEAAEREEETHD ZEDNEERINTWS, LER- T, A0 U 27 FHicEk
WT . BTN RS ~DEEIZ ST O EZ R T 52 LN EITHD &
E 2D, ZOEDOWIEIL, W O0b D0, TNENONIE CIIREEE, ZERIE,
W AT ERBEPEA THY U AT TS 72> TUIZ NS OFFFEIZ OV T
BAEW T RET 21T O LERSH D,

8.2.1 MRFEIEEE

TAENCRBWTIE, & LR T, Sei R AERR ) IR0 TTtiek, bk R N
FIGREAEZR E SRLSIC X I R U L0521 -, sk nTh, X
X — AV =—TF 0 EE, BYE, PE CKEICET DEAVTEOREDRH D,
N OHITED AR R ERIRIE & L CIE RV B U AR ELE T R v
LR, BHMHENOHEST D2 FI v LAERER EBEHSh TN D,

8.2.1.1 W IINEGE R
VAR AE RS RERE BT, B RRRIC KV AT S Z 8D, I K w7 ABRENFIK
ThHoOENERRDTD, JRPA FI U LAPRENIREERE S L THOYORTE T,
RO H I 7 A01F, RERIEDS CA-MT & U TUEIE S A, VA7 R fE e ) U
a2l 100%iE < RIS, BREICEHEIN D, EIMKIRERE CIX, R
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i R APEE R, BEREAMEE NIRRT 5720, % < OSCHRCRERIE L L
TfELITWND,

JRF A R U APEE A REEE & L CONABRELZEHT 2546, Bt T L e
FANT, R R T AR ENSBFHEO D I U LAEBEREE THT2XLERH
%, Jarup B (1998) 1%, BHEREEENS Z LR WRF D K 7 A E % 2.5ug/g Cr
LT AMTICBWT, AEHRON FI v ABRELAHET LIV o — kAL |
ETFNVEHEE L, bbb, B> TERENAZICEIL LW ERET S
L. BEHEON RITAEREIT, 50U ar R—=h A MET LS TT
WTExHLLTWD,

L)L, I RIU AL DIIAIRMEREENEC D & H KU NTEMRME T
R ST, JRP~OHEHEIIHEM L, C-MT 72 & & LTRSS, BRI T A
2 & DN RME PR ENEITT D & R ~OEIN PR BEO SN S, Bl
BRI U ARENBDT L2 ENEERICELVIEH I TS, & MZBWT
B W I U ATEEYHETH R ULAIEEICOZ> TREBEISN-SHOERD
TG CRER T A B 7 AREMOMER NS D EOFRENRH D, ZOL D ICEHEER
BREENIE L TOWDHEEE IR D FI U AJEEII D R U ABRBEEOEE LT
HOFEY) TN ERRINTWD, £z, BRI T AEREEIRT D R T L8
M & ORI, IERICEMETH Y | BREEORE, Fin, Mhl, EAEEIZEL-T
AR AR (RINER) LR PEEERIZE 2D Z &b, Jarup B (1998) 2328
LizT v arR— kA NETIVEMBZREGRET VERHWOTRF S R I v A8k
BODOWESINDGH I U LAEBREZHHT L EIINETH D,

MEFH FI T LRET, —RICEASHEEL Y SELOREZ KL, BFIZL
57 R LAEREOECICHAENTEMT S, BFICELAT IV LAEBIREDOHE
AR EY 2 5 AW FEE S LC, iRt h R o AREE, JRP D Ko AdEitE
XVEYTHDLN, BRIV AEBREZMETY RI T LARENLHET 5720050
W7 PER T T VTN SIUTV R,

82.12 H NI U AEBIE

EBREHRICAEE T AAADO RI U ABRERIL, FEAERBEICELILIHLOTH
V. EEOH NI U LAEIEE BEA~ORE L OREN R AT, I RITLAD
M AR EDOREIZIEFICHENTH D, HRLPETIE, FFICERTHLI KOOI FI
TARENS D I U LAEREEZHTE L T DEIHENWNSONH L0, kOB KI v
LAREIXFR BT ChH - CTHAPEFICI VW EHT H, ZOMIZ TDS REFEIEICL D
71 R U LAEBREOHEEN 2 I TWD,

8.2.2 RERIE

TREICBWTIR, & LR R SRR B e, Bk BN IHT
Rl R G722 &0 BRI K 0 A R U LD Y22 [ sk, WM nTh,
NF— ATV =—F KE, HYE, PE, KEIZBT SEFIEORENRH D,
INOEFRHEDON FI U LARRICKDPERIEL LT, BEE. B, 73 /8,
A8 (el RUONA Fadxy7rl ) | RBP, B2-MG. al-MG. NAG DJf
Pt R ERMEH STV D,

B2-MG T K U LRI L CHBD D BRGNS T 5 Z b Ky 15
EAEOFTTH - L bIRES NS TWS, NAG 1%, BOWENIRME LRl
U VY — BIAFET DK REESR T 5, IRPICHEI S5 NAG X, iR
PO L72 s 0T, JRME - MEOFRETE ORI 2,

TS OUINLIRAEFRREREE O BEIEIL, WIN b h R v AOERICR R 72
BIEETIE Wz IO DT e ME VB RN R U LAOEKR~OAELEL
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38
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41

ARLUTWARTIEARWA, I R 7 AREIE L TV A5E 1L, TN RME e
ENMELT LT mTREMEDFRIE & 72 D, TERD D OIS DEFRET — ¥ 2 b4 5 k
THIRZ ENG, B2-MG IFBIETHIA HNW LTS,

F)NERBR D 5 AR K O IRF L EFET 0 10 BB O FHA Tk, JRP p2-MG HEt &2
HIERRARF 1,000ug/g Cr BLETdH o 7248 # T 5 1% H 5% 10 F12 O TRH
B2-MG HEttED EHZBOH LTS (OCHR 6.2.2 -8, 6.2.2-9) , [A U< AJIEE
JH R ONRRT Bset 5 O BB (2 35U T R B2-MG HEi & 23 IR AL RF 1,000pg/g Cr
THHOT-WHRED SMR REEICEA L TWD EoRELH D Ok 6.2.7 - 11, 6.2.7
- 14, 6.2.7-15, 62.6-5, 62.7-18) , £/, 7 v MAT7{E% 1,000pg/g Cr (TR E
LTWDHamsl b,

ZDZENG, HEEREL L TOERRLERIMI SN TNV, JRF B2-MG
PR EA 1,000pg/g Cr BL EIX, B I 07 LAREO AL SISk LT 5 Al geMEDs
HDHZEND, REPH RI U LAHEEER EOMOBE L E 2, REMIHE L. E
T 1,000pg/g Cr & 77w A7 (F72030 I U AREOREZ GBI KB L T\ D
) & L. VA RAEREREREE L B REOMFR A2 £ T HE-RISTHMIOEE L 425 2
ERWEITHD EEZBND,

8.2.3 MRERIRLE & W EHRIE OB

823.1 JRHH NI U AP EZIREE L LB FlA

71 R v Ak, EEKREREZIC XL I RIEEEREELZRB T e nmbn T
BO . RF B2-MG 1L, TR AEREREORE 2R T AR REEO—>Th D,
Tkeda & (2003) 1%, HARENO D NI 7 LG & 0I5 Gk o R & xRz
T, HIERORF A K v LAHEEE LR p2-MG HEE O &M EEE Rk
SNTWD R2FaXERBE LTz, £ LT, JRF B2-MG HEtt EDZE b h & A7 R AR B
REREFICARD IR R U APRMEORBIE AT L7z Z A, BhnThicsunTy
JRAFS R 7 AgE DY 10~12pg/g Cr & 48 2 7= 55 12 R B2-MG BRI &3 L < E
ATHZ xR LTS (CEk8-1) (K8 ., SHIZ, Tkeda b (2005) (%, Hr
TR LTCim b7 — 2 2z, JRP B2-MG Rt E DK L~ L2 DN T b g
#r L. 1,000ug/g Cr DR B2-MG HEf &I ST 2RI K U LR &E A 8~9ug/e
Cr. R B2-MG HEtt &% EA SELHRFP A NI v L& OBIE L ~/L % 4pg/g Cr
PLEEfEmST s ks -2 (K9) .

£72. Gamo 5 (2006) 1E, —fEEREETH R I U ARG S AERIZEE T 5 Sk
NEDTFT—ZDHBZEMH L, FEECHRNC L 0 Xy L THEANS DR R Y
LHEEE & B2-MG JRIE (R B2-MG HEt &3 B i1c EF-3 28 o &-KISEf%R
22T, B2-MG JRIED A v b A 7l % JR B2-MG HEit & 1,000pg/g Cr & LTA X
TF U AELTD, JRPA K U AP OB RME L~V (B2-MG JRIEIC 72 2 EIE
DIEFHFANCE L EF LW REMEY & LTER) 1T 2~3ug/eg Cr THhD &AL
EboTWd (ks -3) .
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$¢  TkedaM.etal (2005) LY &5IH (CCHk8 - 2)

L~V DR B2-MG HEt & (21T KT A K U APkt &
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8232 HEBHMEZIEERIE L LIEFHAE

Nogawa & (1989) 1%, AJIEELIFEIRD B K I 0 A75 YLl E B 1,850 A K OVt PR
BEL LTl R U ABRETEZ5ZT TORWER294 A 25102, R P2-MGHEH % 5
R AORBIRIE L L C, M CAEESNI KT OTE D R0 LJRE 2R GE RS
ELTHERL, FAI FI v ARE LB RO BEMMEZREE X T, B KT T A
BEE (CAEECERLEY RIvaE) 2/ (551,480~6,625mg, #01,483~
6,620mg) L., W RI U LBRENSHEKRGICEELZEZ L2 L 2R L TWD, £
7. JRFB2-MGHEN #:1,000ug/g CraB2-MGIRIED /1~ b A 7EIZERET 5 &, kFPREE
EAIFRE DB2-MGIRIEDHRFIC /e 5%k R U ABREZ Bt E HITH2.0g HE
L. B2-MGRIEDNNZMZ D721, B R U200 BEEREN ZOMEB 273
WEIIZTREZLEDAHEANTHD E LTS, BT, B0 FI v LAERE20g)
SERMIMZS504E LT —Hb7m v 1lougzHH L, TOEIMboMsEo TRIfE] 7q
W UIHERR A BEICIT N & 2R TWD (L8 - 4) . BRAIC, ZD110ugx b
SATHREN -0 OBEMIEREAZFE TS & 144pgke REAE (110pg+53.3kg"*x7H)
LD,

Horiguchi © (2004) X, AARENORENOFREDO D I U LREEZZT D15
Holk 4 BT, kPR & U CIEEYL R 1 U FTICIV T, JECFA 2AED S PTWI
(Tug/kg REB)NUTWIRER 252 1T TV D HERE % 50 305 LA LD REICIEFET H &
PE 1,381 AP Z2RRICH RS0 AMERIC L D BHEEICEZ DB 2TV 5D, k0D
DOIEFZEIX, WHRESANOAZMEERAKTON NI 7 ARE L KROBIEE 2R
CCTHEIHLTWS, /-, ##REOREMEEN OO K U AERETRO 2 SOHE
EFECEIVEHL TS, —FHiX, BHEENPLOHD K 7 LERED 50%% k)
LEMLTWD ERELTHE HEEA) L. b —FHi, KUSNOEEDSEDIHY:
REAZREYTHD EAE L, KUAORGENSDOH K v L EEEEE 15pg/H
(B% 5 MO TDS) ZZFNEFhOHIFICMZ TEELTWS (fEEB) 2,

BHEENGDON R U LAEBIREOHEE ik
HEA = K601 HON RIUVLAEREKNLLO 1 AH RIvLABREOHSE (0.5
HEB = kb0 1 AHF RIVLAEREKIANLLO 1T AOH RI v LAERE (15ug/A)

T ORER, BHIOBMERND DN B I U L EEIERET 3.5 ng/kg REAA (M
EA) ~4.23pg/kg WHEMA HEEB) | JEHYLHI T 0.86pg/ke (RHME (HEEA) ~
2.43pg/kg RE/AE (HEEB) | 15U HIEk 4 777 C 2.27ug/kg (R E/AR (HEE A) ~6.72ng/kg
REME (HEEA) . HREDOI D 17.9% HEEB) ~29.8% HEEA) 7% JECFA D
PTWI (7ug/kg IRE/E) ZEZ TV -2 ERERSNTWD (X 10) . LavL, FEFE
YulhIil 25 O 7= & T OMBRE Tl & & ISR A R v L85, 2-MG K O
al-MG BED EFHN RS0, FEEYHI O W5 & bl U CyH Yl o #iBRE 12

20

21

SERR 10 203 5 AR 12 A O FE R AT LS < HARNOFEERE (28T 53.3kg, /INETFH 15.1kg IT47 T 55.6ke) o
FAA R G HIERIE, 1980 4205 1999 FE DM RMOKFERIC L o TEMBI N KF I RI U AKEREDT — & X—
ANTHEESE KD R U AREN 0.4pglg L0 B EEIEW D KX 7 AJREEDKDBKE A 5 5 itk 2 308 L 72,
TREXT SR, BEEBFFE A 28 U CRZHEE 2 H o120, DEOFIN RV T EBZO LT
bbH, WREOKEIE, ZOHIRE - ITIBEET SHIRORBZHE THY | AEN L ENLZOHROKE £
THEY, THITRVELDRE LREBEROFEHICBOTHFERZ A BT TVWDEERZ LTIV,

WRES AP DMERR TEXTODIHIETHON FI U LAREZNE L, KEFECHEATH RI v ARERN E
HL7z, < OB, ToOHIBEOKERKETELONTREY, kb RKELEEYOHRTH I v LEZRIRLT L,
A RITAREREGNEMTHD, LLARNRL, TOMOBEENOH FI 7 LAREZ, KSOKRELHKRLTHL
KHTH Y, WFEDSEOMBUIRD D OWA S NIZBLE L BRXDBROBFEREL S 2L, EEOBRERIL
HEALHEBOOHEONTMMOMICTFET D EEZbND,
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TR 72 T R MRS E N I SN o T, E72, 300ug/g Cr &l v A7l E L
72 B2-MG JRIEOAIRRIZOWVTHIRNTE Y . K12 1ITREND X 5 IR Cibk
BOHRBRRICH AR EDAONR DI LRI FITLARELY L4
BN BIRMEREREDEBELRERN THoZ EMEL TS (CCHR 8 -5)

—_
SO0 N h WIN —

A A PR PBPADIDMDEPADREDDWLWLWLWLLWLWLWWWLWLWWERDNDNDDNDDNDNDDNDNDNDDN & — s s
OO0 NN NPHWRNON—LOOUWOIANNIEWN—LOOVWIANWNDA WL, OOVWOINWU KA WN—

THEE Al
District A Ez 200 |
District B 185 |
District C 175 |
District D - 130 |
District E i 290 279 |
0% 2[.]% 4::;% 51;% 8[.]% m:m
MH#E7E B
District A |1 201 |
District B [6 196 |
District C 190 |
District D 164 |
District E 187 382 |
0% 2&1% mzlﬂea etln% :31;% m::n%
O =7ue/ke KE/E
B >7ug/keAE/E
3% Horiguchi H. etal (2004) XV 5[H (CC#ks - 5)
11 5 R 7 AEEED JECFA O PTWI 2/ 2 5 EI4
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3¢ Horiguchi H. etal (2004) XY 5|H (k8 - 5)

X 12 F R v LGk & eI O ERIZE T 5 B2-MG JRIAE DA R

8.2.3.3 JECFA |Z X A3 b HEE L7 B E

% 16 [A] JECFA (1972) TIIAEOH K U ARFERWNSEREDOH K v LE
FEED 200mg/kg # M2 5 EBEHERENSB Z 2R DL E LTS, BRI D
LRI E 5%, RNARED 0.005%2 5 HHEI S D ERELZSEA. 1| B4
DI KI U LAOREBIED lugke KE/HZB 220 0UX, BEREOH RI U LEHE

L 50mgkg ZEA L2 EIEHVEE I RN 6, PTWI & LT Tugkg ARE/
HEEEL TV D,

EROH R Y AESIREEREICBS O TCL, 2AMOK 13 NEREICERTS
ZEPIMBNTWND, I R U LAOEFEHM % 80 4, H ARNB L DK KEH % 53.3kg,
BRI T LRINEE 5%, KNARED 0% 8 S5, > F 0 RN wié;h
7eh RIvaned gt S I FICER SN D SIRE LIHA. BRE
U LEREED S0mg/kg A ZIRVMEAE Y-V O MEIEIL, LATOD JECFA @
PTWI HH LAk E B2 5N DHERND 13.5ugke RE/ B EE SN, £, &
FREDH RI U LEFREEN 200mgkg 82 5 & EEEERENS Z 2 /[REERH D &
SN TWLZ D I R v AR Z 80 4, Hﬂikﬁﬁ@ﬁi’ﬂﬁii% 53.3kg.
R ARINERE 5%, KPNICRILENTZH K aneJit s hFic—Hiic
LREND LIRE LTS, BHEERENS Z 5 ATHEMEO & 2 R E Y 72 O E R
2T, LTFoHEANS 54.0ug/kg RE/HEFEHEND,

/

~
JECFA ® PTWI HH LR E B 2 bR
BB O E R E(mg/kg)x7 H
FRERE = + {KH(kg)
B RE OZEFEEE 13RI R SR M (5)x365 H
J
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8.3

8234 MABINEDORE
INFETHERTELXST, IR RI v agiitE s FI v LAEHREE ORI
I TH Y | BEEORRE, i, MR, BAZEZIC X > TEMFEIFRIFAER (%
IVR) SRR PPEERIZR D Z b, Urar = h A2 T IVERE R PG T
FNhEANTEHEND D R v AEREIEEMEICZ LU, US EPAK ONECFA TRHE
MSNTNWDLIEREDOH NI U LAEREE (BE) »2oHEHEND D FI U ABIEIC
DNTH, REEERELRDWICREZEMA LTS, 2. RTPB2-MGHE &3,
7RI U LREICx LT D BIRIFRNC UG T 5 2 LD RN RS RE RS 5

OREMEE L L URAHHV BN TWD, JRFPB2-MGHEN &31,000ug/g Crlh T Tl

AL RAMERERE DZALIF P WETH D | BRR b, AR L 22 D EEEEEZ =T H O

LA EN TRV, EFSA (2009) ORMliClE,. AAZXMRE LIEET—X L

A ZAA ZAIRBER EORBREREEMEZ2ELT V7 NOEET—F 2 A 2T F

U R X v BE L, JRPB2-MGHEE300ug/g Cra v b A 7l e L TET LR

CSAFfR¥ I K o FHIC L 0 TWIZ 2. 5pg/kegfAiEH EHH L T\ 5, Z OTWIIE, EFSA

HEPB TS LD ICREREEZ A L AFHETH L EEZ BN,

—F. BAEIZIF, AARENICEST S0 FI U A5G & IEE Yk o (F R % %t
L L RI U LEBIUC K 25 RABETEREIC K IE 3 B8 4 )~ 7 52 i A 0N
T b, LEEBR-T, 20U AZFHBICE W T, B —BREREICE T 2 EIKERE
RFEAFEH L, AARENICET 50 FI U L8 EGE & RS HEEREE & o 4
7~ L7z Nogawa & (1989) & Horiguchi & (2004) D@26 b b OREEFE~D T
DNTKRD X HIZEE LT, Nogawa 5 (1989) 23#iih L7=fah K I v AEEE 2.0g
(R B2-MG HEilit £ 1,000pg/g Cr % B2-MG JRIED A v b A 7E, *FHREE & FIFEE DO
B2-MG JRIEDHFH) NHHEH SN D 144pg/kg (IKEAEALLTON B 7 AEREIT,
t NORBICEREL LTI RVEBRETHLEEZDBNLD, —J7, Horiguchi ©
(2004) HAE L7- 25045 Tk, JECFA N ED 5 PTWI (Tug/kg (RE/AHE) (20T B
a2 ERIC, GG OER G fREE) & Hl U Tl gl 22 (7 R HE i RE e
ERBONRPTZE LTS, T b OEFFAED G B X M S 7= BUEIEFEHIE T
HDHZ LD, BEOREREEBEENOOBMBEET VI > TR SN S8 HE L
DL EREZRMLTEY ., AEICDE>TE FOREL FOICHERE T2 2 L AARET
boHLEZOND,

N D, TWI & LT, 144ugkeg (RE/AE & Tpg/kg RHE/E OB HES
WTRET DI EDRRYTHDLEBEZHND,

INAY AT TN—"7

BRI TAL, BBREZIFZEASER LW, RIECHEROENY FI v LA
M CX 5, £/, BWERICE DL FI UL E#EORITITH EOFEREE
HAndbsZ L (k8 -6, 8-7) MEILIL, SITERERNEOMIE Y = U F 2 MEME7R
BRRZIEG LD NCHTESR DK TR B 2 2 Fteilid 7 E O Tidh K2 o ok
WA ERTDET2HENHD (CLHEkS -5, 8-8) . ZD7=®., Tsukahara & (2003)
X% B AR DB ML O RZIRREL I K T A AR E DOEEIZ OV TR L
ZA, AMEPEHRZ ZRAEICRT AR D000 6T, JRPD I 7 AHE
&, KT al-MGIRE, JRT B2-MGREICHER EANRBO NN 2 Linb,
BED— % B AR LMEICBIT D8R ZAIRBORRE TIXIEREME T I T AIRTRIC LD
I RITLARINO ERHEZNICE L2 BEREL S BT aREITE DD T
INEWVWELTWD (K 62.1-8) o ZDOZ b, BHEFSICBWT ALY A7 70
— T HERETHMLETRNEDEEZLND,
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10.

g2
N=0lii]
TR 75 208 4 H

7RI A Tug/kg RE/

R

BRIV LAOEHRIREREICBIT Db o & LB DAFMICRD LN EE
PEOFEEEIX, BN C OO RME OFRINEERE CH D, Leh->T, AEO
U 27 FHZ 30T AR R EL, ERNIMCBT 5% < O Fia-CEiy =
BRICEDELD 9B, FRIC—EREICR T 2 RHHKRERSZE 2 EHE L, AAREN
BT D0 NI U LEIREDN AR E R ST TR L T2 2 DO
BERREFLLOMI L LTRESNTZ, Thbb, B NI U AGYEMlER &I
TG E R 2 b5 & LT ARG R O | 14 4ugkg (KEARLL T O K D A
BRI, b POREICERELZ RIEIRWEIRETH Y | BIOEFRELE R
5. Tugkg RHEERE DA R I U LIRE 250 T FERISIEG QU O F R & g
L CIs gl 70 A7 RN E BRI E 0S5 DL o 72,

L7eRo> T, I R U LOMABRMEBIREZ, BERITHIE LT Tugke KE/
WICHRETDHZENZYTH D,

ERR Y QO Y V-

71 R U AOMEEMEBIEZ Tng/keREME ERE LT-, Zud, HRERNIZET
HAREORMERB LIS RI U LAOBENZRRAOBRELZZ T CWLIEREXNS L
L7 2 OOEFFEERIZIESE . K I U LEBED AR AMEBERE I T T8
Himx I TWD, JECFA (2000) DU 27 3l Tl B & M2 8 B2 4 =]
DY A7 FEAmAE R &R CTpg/kgRBEBIZERE STV D, 2 OB E M2 5 g
X, SIREON R U LRERE 22T 5 77BE XA ROA XA A XA JREE 55
ELTEFHEICESE, BEEON R U LEHEE L BHEERE L OBRNS
alb—vayfTo TCEEHINTEY, SRV X 7HlifER L 2D 7 7' n—F
NHESLNTWS, £72, EFSA (2009) @ U A 7 Fi4fh Tl MitZs 8 M2 B )32.5ug/ke
HHEMICRESN., ZhZEiEd 5@REEMATHLHEERED Y X 7 13 TR &
MmOT TS, LER->T, ZOMBBABEBIREIIEENGDOH NI U LIEEE 5 KK
THHOOENEHEL L TOMESTFRBRNEEZIHND,

I RI AL, HEEF kP RKRTFOBARRITIES AL, 1FE A EORLTIZ
BREEHEON FI T LANREDR LLEEND, FHT. BARTITRES IR OB
PN FEL, Kk H R U AREMUEICHESTEWVERIZSH Y . KB h
R 7 AERENELEEDOKIESZ2 ED TS, LLARRb, THE, BAAOR
ATEDOELIZE 5 T1 A7 OKEEEND19624FE D B — 7 BRI LT L 72
B, BRAOD R U AEBREIIRD L TETWD (K13)  (CLiEk10-1) , 200740
HARANDOREGND DA FI U LABIREOFRBIZ OV T, 21.1ug/ A/H ((KES53.3kg T
2.8ughkg RE/A) Tho7mZ &nn, MAREBEBIUE O Tug/kefAH/H LD HIEV L
NI D, LTEB-> T, IR HEARNCEB T RO DT K 7 AERDMEEE
(CHEEE R T AR RV E B X oD,

A, BEFELITRERKROD NI v ABRRICE L7220 HERRFM AN HT-12
ZHEINTHAITE, MR EBREO RE LI OW TR 5,

b
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(kg)
120 o 1183
110 | 111.7
100 95.1
90 - 88.0
78.9
80 74.6
70.0
70 | 678 646
61.4
60
50
O gz TR
35 40 45 50 55 60 2 7 12 17
(ETIRDE) A22kg/5F A13keg/F A08ke/F A06ke/5F
b (FA#0 40 &%) (FA%0 50 &) (FA%0 60~ (CER 7~16 £E)
R 6 )

PR 1A Y B RO fi %
X REHFEHRELVSIH GRS - 6)

X 13 KHEEOHR (1 A1FEH7D)

<BE>

HARANDEMNSG DA R I T LRERD

FEk 19 FEO [RETOFEYWEZEOEBREORE L ORHIZ BT 2 4F58) 12X
e, 2007 FOHARNDEMNO DN RI v ABEET, 21.1pg/ A/H (KT 53.3kg
T 2.8ug/keg AEE) THY, TWID 40%Tholz, o, 4 BRHENLDOH R Y
LEREOEISIT, KEEROEBRD 37.2%, B3 - HEIE 16.6%., FAHHE 16.1%,
MER - TR 12.9%. DM 172%TH-o72 (X 1) ,

BT ON RI U AIE 1970 FIZEMEAEOR G, WINYE OB ILHET K
BRI TLRERZOAEYS Cd L LT 1.0ppm U EEFTHELDTH U DR
W] EEDHOHNTWD A, 0.4ppm L E 1.0ppm KD KiE, 1970 FELIME, EIHOKER
DOFFEIC LV IEEBAINE SN TVDZ EnD, FFEMITIE 0.4ppm KD KD B
HHRICE L TR, 37205, 04ppm A EDKD LD I U LBREEZ T 72
VRS HERF SN TE T 5, R 7 0B 12 £ TO 6 RO EREEHE
WCEPERET — X L BWKEROEREREICL 2B I T LARET — )
DHERGRIBEIMETRE (FEvT e - v Iab—vay) 2@EAL. A RITA
B ESAMOHEE 2T o 7o R, BIRD 0.4ppm YA EOKZ il S ERWIGEEICEH T
%7 R U LAEBEEE, FIEHME 3.44ug/ke REAE, H A 2.92ug/ke RE/AE, 95
R ZANT 718uglkg (FHAATH D L HESN VD GHEEAKTOK 3 S
M) (Crik4-22) . ZOHEERETIE, 95 23%— 8 AL TTIWIZBIZ TS L E
NV, TOBRESHITHELEDOLOTHY . DA OARIER S IXF 2RI
FEFITREAENKRE | EEPIEFITBENGEDOEZER SN TV DIHEETHLZ LD,
FEERICIETWILEZBZAAT, FLEAEVWARWVWEEZZORRYTHD,
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£ :50,000pg/g Cr) F TIXEMRIC EFT 253, IR NAG HEift &I 358 2 m B RIcE L,
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R 7 AEREX 0.12-0.03ppm TH o 72Dk L, A8 11EE O KIZE i 5 D
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2N TRERREREE ) | BB IR TR RI v ARt E] E7rotz, A XA A XA
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BEENEDNDHOE 13 NThoTod, B v NG TEIILIE B 2 b b H L
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R o AHEIEAZBRERIEL L, 2D & BEREEE L oBEIC W TR Lz, £
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HLTWD Tk 1.3-1) o F£72, 1981 F L 1982 FF DO FER A A B & V= FE T
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AT A RITE R E R TEVEB 28 L, 80 Ll B LRt & 2FEROETHE TH
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IREEE L LT 50 mkll LORERNREITHAT DL I R U LREEICE-> TRT B
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14-2) 1%, ZOMXD 35 EOER 137 A (BHE58 A &t 79 N) &x&iIcHk
FIOWEHHEZITo>7c & 2 A, REA « IREEFRIFFGEE OFIE S 13-22%TH V. xR
XD 25%EL D EEICEWI EE R LT, S50, BELRBHEREICLY., RE
F - IREEFIRERG P 33 A 10 NIZBMEREIR. 7 X JBBIR. %TRP OIK % GIArR
MEERERE) 20T, £, MBHLXEROR T B2-MG PRt &2l (1=0.62) |
B (1=0.57) . ROEZFEXRT S NI U LRE LJEEFEEE O (=0.50) 2NF
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700ug/L) DOEIGIX, UMK 14%, <HRHIX 3.2% CHEZENRD btz (CClk 1.4 -
5) .
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. BEMEEAEY ., MEREBOFIEN/ NS otz, T, BRESETITHEML TR
Mmofz ik 1.4 -6) . Iwata B (1992) 1%, Z5E S A 1975-1977 HIZ R p2-MG HE
M A2 JE U7s 40 Pl B 230 ADAELF - FETIRILZ 1990 4% TiBEF L7=, Mk
T, Cox [FFET V& HWTHEIZTE LS EICB N TH, JKH B2-MG PRt & K&
T 2V EERBEORENL RO EH EAEICHEE L TV, BT p2-MG it
BN 10572 iz b ) P — REid 1.44 (95%CI : 1.02-1.44) LHEE iz
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FIRF S R e 28 (AR . TR, /N, HERR D 4 #IX) X, xHNSLIL2 D D
PEKIZE VEREE D R U A REZ IR TH D . 1979, 1982 FEIZHEEHIZ L - T
FERD 80%LL LA x5 & L ClrmiAd T T d, 1979 FoFids k1.5 - 1)
Tik, BRHIX D 50-80 7% fh D 99 AKX VTR, /NEH, HEARHILIX D 50-80 ikftd 196
ADKIGTH o7, JRP S R I 0 APEMEO KMAPEAEIT, BRX O 60 2L LD B
PER O 50 LA Lo Zete . T /NEEH, HERRHLX 0D 60 L LD 2ot T 10ug/g Cr A i
Z Tz, JRT B2-MG HEEITF# & & b2z ER/ L, BRH#IX O 70 5Ll Lo
TR O 50 5k LA EooZete, TR, /NSEH, HERRMIX D 70 LA o2k T e A E
73 1,000pg/g Cr 2 2 Tz, JRH B2-MG HEitt &0 FHIC & b 70 59 EREmIE, FE5
YL LR CTHE CTh o 72, 1982 FOFHA (SCHK 1.5 - 2) TIFMEAR, T, /NEH,
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mmﬁ;U%MJ%w)&UAmme(NM)iLﬁ@WW\w&$®ﬁ§ﬁ%
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(SMR) 1% BMET 223 (95%CI : 125-368) :ﬁéflﬁ(%%c184ww~f%oto
7. &mﬁﬁ%Tw%%mfiﬁ%%Ebt IZBWTH, B b bRT B2-MG
Pet &, R R E,\mmBZMG%ﬁE&Um@7V7? VIREOEENFE RO
FREFEFLITIFFAEEICEEL TV CUER1.5-8) . —F. KT B2-MG BEitt =
1,000ug/g Cr AJifED SMR 1L, BT 76 (95% CI: 41-131) | %1% T 35 (95% CI: 7-103)
EARWEFICH D . HIEERDFE RO ERITEO b o7= (BT SMR 101,
95% CI : 63-155, %M C SMR 126, 95% CI : 81-186) (SCHk 1.5-9) . [ UMD 1997
FEFTOBYCIE., JRF B2-MG HEt & 1,000pg/g Cr LLERE, 1,000pg/g Cr ATRE L Y
Ml AR D SMR 1XZ 141 138 (95% CI: 101-183) . 66 (95% CI : 49-87) . 90 (95%
Cl: 73-109) Th o7z, F7=. Fhin, BMI, [ EfH, mﬁZVX7m%wm®%%%ﬁ
EL7ESAICBNTH, BT B2-MG JEE K OYRT p2-MG HEftEO & E, &
PTG 2 L7 F= B i p2-MG 27V 7 7 A K ORT B2-MG HE&E D
AL RO EHEAEFIXIEFEICEELTRBY, "=l 2 282 T
72, Arisawa 5 (2001) [Z[FAH K I o 2GR O N AFRRBRIZOWTHIEZIT - 72,
KGR LY L U RO g2, R B2-MG HEifitE: 1,000 pg/g Cr L ERER Y
1,000 pg/g Cr A fE D203 A OFEHE(LR L (SIR) 1X, 4 E4 71 (95% CL: 44-107)
103 (95% CI : 41-212) ] Y58 (95% CI : 32-97) T&H V. 1,000 pg/g Cr RififETIEA
AWDREBENEEITE NS T2, R AKRORINIRRAD Y A7 O EFHIZH LN
7= (k1.5 - 10)

PLE. B R 0L LD RS HERERE S| i%té@iﬂk&.?ﬁ BAE L WA Z &,
FOA R0 MBI TR TIIDNAR T RO ER IR NN LR SR
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TRFRMERDH ST To D, FERMOREERNA LTI L2 Z A, RFP D R ?Mjk
& & PR al-MGHEE &, IR R2-MGHE & & OMICH B BN XD > 7= & i
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Flo, WThORETHRFTY RI VAP &EIZ 7 L7 F= U MEEEHER L TW
L0, RFP 7 LT F =R BE R AR EREILTE T T2 0O WERH Y, 2D K
N b YEERE OFEZ B E LT N BT L B b, Horiguchi s (2004) &Uﬁa#
RED (2004) X, EANSEOEF381AN (YL  4kilik 1,179 A, FEV5G Yk
Hilg 202 ) DOLMEEEEEE (£ H15202-569 A0 £ & L T30 L 1) 75%)?%:%@(
L. R R o gkt E L R Pal-MGHE R, IR T B2-MGHEHE & & DOFRBIEIZ OV
THENT LTz, Z OB, HEED I U AERESBKEOHRE NS, BUTON R Y
LR OERSEMETH HPTWIEZ OB X DIRE L X TV HHERE £ T, Fxe s K
LU LAEREMOWRE 2ED, S HITHBRE OFROEBEEZRIN L TR LT, £
DGR, #EED NI v LE8IHRE (BHIZI 1T 5 85 E130.86-6.72pg/kg IR E /)
ERHA R T AR (%tmfi@&-ﬁTri’Jﬁ $2.63-4.08ug/g Cr) & ORNZITFEREA
BlE2 SN2, Ezakin (2003) E[FEER, JRPA FI U LPeE &R o I-MGHER &
JRHB2-MGHE & & ORI I3A B /MBI B R SN~ 72 CCHRL6 -4, 1.6 -3) ,
Z OfERIE, *ﬂ&“éﬁfiﬁkﬁ%&km%ﬁ@?éﬁ R 7 AENPTWIZEBZ TV RITH
X, R ?Aczié%‘%ﬁ EfE= 3 = SRz &, SV UTEITOPTWHL, »
NN FEOFREH S EVIBENSZUTHDL LWV FEREL TV
b, IHIZ PTWI%:@M%H% EENGENTEY, ZROORERNS, BITON R
WAW@ﬁﬁiiit7~V/%ﬁLTwék%z%mto

HAREWNO A K I w7 A5Gl & OFETS el o (1 R & Rt R I Tbn - se . »
OHUFERORF A B I 7 AHEE R RS B2- MG Pt &0 &8 E A2 Flil LT
WD 125X E AT L, GYRHIER (L1729 8. B1 16 1) KOFETGYHE (L1
308E, B 1THE) ORFH NI T AHEIE R RS B2- MG HEitE (Wb s LT
F = UMIE, BEHE) ICOWTHITLIZE 2 A, BT hicBWTHLRP D R
2 v APEEDS 10-12pg/g Cr uT@ WP CILR T B2- MG HRlt &I LWL E R S
T, 10-12pg/g Cr 2R - HBICE LS LRI 2 &R sz (k1.6 -5, 1.6
-3) .

1976 —1978 FIZF CTAE 7 RO H I ¥ AJGYHIE CIT b 7o £ RAEFEF A C
L. 77 v a = —EEREOARFIE TR 4.4%, R 4.2%, SER 2.9%, $KH
I 0.2%, BERIRL 02%., &R 0.1%, KR 0% Th o7, —F, FIEHEGRHBROHHE
AL T REL 0% ThHoTe (XA AFATFKOENESD K v AFEIZET 2 HF5E8E
1979) ,

1.7 o> HARDHFSE
Kawada & (1992) 1%, BEERZ2HHO 40 UL R 400 AZHOWT, JRFH R
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U AHEIE R ONNAG B2 JE Uiz, 2IEORF I R v APEE O %M EIL S
P 1.59, ZctE 1.48ug/g Cr Th o7, KPR I U APatEITEEHIXIC L0 FEEN
HY . BomE K OTEESHIT O OB CHI SN, RS R I U LAHRME &R
' NAG Rt & & OMITITIT WV EDOFEEA O b7z (1=0.20, p<0.01) . R B2-MG
Pt BRI S o Lk 1.7 - 1)

Nakadaira & (2003) 1%, #FBROKEE D K I 7 A7 HRAE R 98 A (24—86 7%)
B Ok RHUI A RE 50 N (20—83 7%) A XFRICHITRAEZ 1T o7, RPT FI v A4k
MEOKMOEEIEIL, (HYHik (5 2.69, otk 4.68ug/g Cr) D73 IEH Yk (B
Pk 1.08, Ltk 1.69ug/g Cr) LW A EICFE -T2, L L, JRF B2-MG HEfE o i -
PN R TR 1,000pg/g Cr BL EDOEIAICA B TR b7 Gk 1.7 -2)

1.8 UL ¥ —_ Cadmibelbf7E

AL F —T19854E 7 5 19894F IZ Efifi S iz H B 2 7 A g M FEAl o0 W i 1% 2 A
(CadmiBelWF 78) 1%, #F 1158 D Liege & Charleroi @ Hitdsk & | H & #7457 @ Hechtel-Eksel &
Noorderkempen7» & HEAEZ (ZHf ) U721 - AR CREE b L 7o g #E2,327 N T <
oo IR R U APRIEED 2ug/ B LA 12725 & JRPB2-MGHEM &, JR FRBPHE &
K OVRHPNAGHEM 872 E S O E CTlE, 10% DR TN AL N, 20
FERDG ., RFP A R U AgEEN 2ng/ B LLEIZ72 D L EER IR FERE R W 2N R
IR D ERER LTV D (CCHERLS - 1, SCHER1.8 - 2, SCHk1.8 - 3)
CadmibeliF7E DWEERE 2,327 AN D 5 5 10 S ETe 1,107 N &2 BEAEL ISHH LT, 45
M SR 722 5 K 9 ICHHTE L, $4ELL B2 ORI B L T B8R 70 5 247 [ R
ZERIL U7z (19854E70 5 19894 1T FE i) o HfEHIIC, REBHATIZUT < BREE O M\ Hitkl oD
FER331IA L, FEREA I < BREE ORI O 372 N 2 bl L 72, MREE DKV Hisi )
O WHIEIZ 22T TONYRP A B I v AHRIEEIL. 7.9nmol/24FF /] (0.89pg/24K¢fH])
& 10.5 nmol/24K5f#] (1.18pg/24¢fH]) & A EIZ EA L TWe, AFEEO R 3
UARRE LIRS R I v AREX, RTPA R I U AR L ORMICIEOMHBEBIEN
AT, £io. RPP-MGHEM &, JR -FRBPYEM & OUR HNAGHE & 1 TR DK
W) B @ WVHUBIZ 2T Th T B L TEBY . MEFFIICAEEDOZEZ R LT
7oo FEA OZHEIR %2 Ui B, BERR S o & HITWEEFT S B EDRE
HEO T RAEIER.IkmTH V. £ DOFEREA Ikm N5 T LIZRP A R I 7 LAPEE&ED
2.7% AT 5 EHERF ST (OCHkL8 - 4)

1985-19894F ™ Cadmibel B 5¢ THEBR A & 72 > 72 B PE208 A L OV E385 A DSHFEH£ DB
BAFST % PheeCadfiff7C  (Public health and environmental exposure to cadmium study) & L
T, BRI Y LGRERE L BEERESOREBIEEICONT, Z2EEr AT v 7 BT
KO RGN 21T > 72, BHETIHIRT I K 7 A8k E K Oig 7 K3 o AR
EiX, =N F17.551.9nmol/24B5 /R (0.84+0.21pg/24FFE1 &) . 6.1£2.2 nmol/L (0.69
+0.25pg/L) TH Y | FIEFAENS OO FIX16% E35% ThH o7z, THETIE, REPD
R U APRHE R OMEH S K 7 AREX, ZF17.611.9nmol/24FE[H R (0.85
+0.21pg/24RF R fR) . 7.8+2.1nmol/L (0.88+0.24pg/L) TV, HIEFHA D D O F
1314% &£ 28% T o 7o, IRIRE DA I U LGREE Tl EITHEOB R E DR AEITE
26T, BE~OEEIKS, ZOBIFZ L, AIEOEILTH D EB LR
% (CWk17 -5) o

CadmibelffF 72 THE SN2 R I U AAEKRAREIEI L T2 #ERE OEBTER 72
B~ DL, AT E OB REREREE T E B, < M~ DOEEEI 1T 5
7R &I & T,
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1.9 AU =—7 2 OSCAR %t

AT = —F U CEMEINTRE L OEMNEO D NI U ABREORBEERTIL, *

(P D DTV T LAY & BRI T AT 21T 9 HAY2 5, OSCAR (the
osteopor051s, cadmium as a risk factor) study & 4T b7z, OSCAR study Tld, KHF=
vV R U NEM TR EEL TV A Y = —7 » OFliseryd & Oskarshamn O
2 SOHIITSFLL EJEA L 721657 H 80 DEM DR T 2, S B IR TR 5
FLR2IATH Y, TOPICITBEORELEHO TEM TIHMERA22ANEEL T
Do F i LB BB TH, JRP R I U Ak E &R o 1-MG PEift & &
@Fﬁ TFHRAREER DS - DTz, 72 R T o 1-MGHEM #730.8mg/mmol Cr (= 7,080ug/g Cr.,

BPE) 0.6mg/mmol Cr (=5,310pg/g Cr, %) PAEA D bAT7EE LTER & RE%E
’\ilJL/’CﬁEEZ{%IEL il L ORF A R0 AR EIC J:Uﬁbh):ﬂﬁbfﬁﬁjﬁg?ﬁk
LT, BV AT 4y 7RO EIToTc e 2TA, FliziiE LG5IV ThH, R
Bl R APREEORINIC DtDFEPalMGEIE#EEmELﬁa fotéOddsJ:I:inﬁer%El’J

CHEBIZELS kolz, ZOMMIE, BRERBEOHICEBITLEM TR L THTZ, Z
@D VAT o4y 7 YRR D, AR (q:iﬁﬁﬁ"\@ﬁﬁ) %, REA I L
BEEE:231.0nmol/mmol Cr* (=1.0pg/g Cr) HEMT 5 L REHRFEEN10%LL B2 5 &
HE®E Lz CCik1.9 - 1) . ZOmBENTarup S (1998) Dfa L OFRERR AT 22 > T
%,

ZOREOMERIX. £ Hﬁk%ﬁﬁ R X T LUREGEORRD & D gRE D3KI557
7&';:7&')“(3%@ @%.®ﬁ*ﬁ VR U AP ERE < EER ﬂ%%

DT, BREED B O R R L?Z%.’C TR R I T AR RIS OHERE 31
nmol/mmol Cr (=1pg/g Cr) THY ., boL bEmWAT25pg/g Cr& IR IR, T72
bbb, BIROMNT TIIFEEBRE N L0 E TOEEE NG TN TWN D, FMnPEE A
ZEIZED, e EBITRTT 27 LT F U EARIIEER O SREICE TR
TT 5, ZORFZ LT F= PR EZ ROARE DM IEDT-DIZANDO—HDZ LT
FoVEARITETHDLETHRED FTICHVEEZ LTS, JRPH I T LR
EHRP o I-MGHRltES 7 LT F = HIEL TH DO T, BRICHIES L TND L&
ZHILD,

Jarup® (1998) DHEFHIZ K 5 BHERESL W O LLSRIMNL, BR7Z - 7= H &-BUSBHR 23 R
SNAHRY T R U LHREE2.5 nmol/mmol Cr (=2.5ug/g Cr) LL_EORkZFERE ORI
D D20 NDHREZE/LTEY , BEREICLD T NI 7 LAOBA~DEEL i
#6Kﬁk%@%%%@hfvék%i%héo

1.10  #[# Shipham Hhigk

J2[E Shipham #Jik TiE, 17 k5 19 AL O WM, WSS N -7 Z L0 6
FTOHBROEAEIC L DBREEY, B2 L CORE ORI L OMFE RO ZC
DNTHNLN TS,

1982 21X, 1,092 ADERH 547 ASEREZWT 2510, 65 ADRREOFHEZIT-
7oo HEOMMIEO FEFR O N FI T A fh, #lifh, KEBEEICHET 5 & Shipham
HIIIERE ICE W, L, HEpHIZT A A VT, HENLK~DOH R 7LD
BATIHR W, £ RI U ARERE DO TEW I LB L)L 725 72 Shipham
RORPH K7 LgEE &R B2-MG P E I BBEIZ L @ o7z, L,
W70 & DGR 2 ii# 3 2 &L B &R R U 280 & & 13 BEBISR X
BT, R B2-MG HEt & & OFBIIEA LN o T, Flo, FROFENS

YRS RS MO 1.0nmol/mmol Cr ¢ RIw A (112) KO L7 F= (113) O TFEMBEFR L THS
D, 1.0ug/g Cr LIFIER T E R L THWY,

81



0 N L AW

B DA BA DS DDA DD WLWLWWWLW LW WW LW WERDNDDNDILNDDNDNDDNDDNDNDN = = R e =
0 1 AN DA WD~ OOV IANWUNMPEAEWN~R, OOV ANWUNMPEWNDFERO WV WND— OO

BRENTZANTAFLZNRD RI gARELRP, MIGHH R 7L S ITHENRAD
Nighor= (k110 -1, 1.10-2) &

1.11 [HVif

ITAEDIR Y HEHIRIZIBIT 20 FI U LAOREREIC X D EFEZEICE L TOEF

FIFZ <, LL, vo7ICBIT A I U LEFEMEE L THWD TEEME I
B2 E R OEDER, FICrHoESEBENGHINTEY . REVEEZE
AAREREE LR TON TS Gk 111 -1, 1.11-2) . 2095, SIHAEE
s L LTI, v v BT A LM 3 KO EE 2 xtg & LIz R L ONVEE
R WA%F%Hmtﬂnﬁké Z ORI BT, ZEM LS EE (0=27)
OFRH I R 7 APEI R T 53.8ug/L TH Y, BEFH D I U ARET 99.3ug/g
Tholz, RERICH F I 7 LS TG 8EF 0=16)DRF I K I 7 A4 BT 40.9ug/L
THO, BEHH FI T AREIX 20pg/g EEMEERLTWE, LnL, I RITA
AT OB TSR ®ETIE, TR0 BIRWEZRL, TR 9.04ug/l &
25.1pg/lg Th o7z, Fiz. 31 Ll EOREZRY B2-MG HE-EOHMMAFRD bz, £
7oy L DOFERERGRE LT, [P RI UL &R B2-MG HEii &0 B 2 /Gt L7z
FER. EOMEB=0.96)238D Hav, THTEH K OELERO D B 7 LAREDOFIE
NEEINTHNS CGrEk111-1)

%@mmﬁikbfi 71 R LRESR TEAHIICB T 2 AT OESEIZ L D8

AROBEEBBEOFREELIEH SN TS CCik1.11-3) , £7-. /v xz—LD
iﬂﬁf'Cﬁbhﬁjmﬁlmﬂ%mamw¢dﬂx v AR & A R ER 0 BEELIZ B T
DWFER DD, ZOMETIEa LT, /T =—OFNEI 3 BEASMLTED
ZNEI 148 KON 114 fHOIE R & FAERD IR TH D, MRF 7 FI v LAREIXZR
322, 1.8nmolVL TH V. FHAEIRKE L OREBEIIRD 5 TE 53 CUEk 1.11 - 4)
71 R 7 ARE TGN CO N R I U AL DR ROREIT Y T- 5780,

ZOM, Xy MR EDH KU AR OMESIRIC X HEREEG RN EH
SHTWD CCER 111 - 5) | FEFIEATH Y . 5% OME & RS2 /H R o
720N,

.12 H[E

HEOBERZ R ETDMEOVOE D E LT, LA KRRHME DX > 7 AT 4%
AR ER 2> B OHEAKIZ Ko THEEMAK DGR SN2 FFIC BT 20 H 5, HES
FHKHIZ 005 mg/L DA KX 7 A0, HENSIT Img/kg O K 0 AR Sz 73,
HYHIR OB EFOH I U ABEUXEICREMOBIUZL 2D THY . FHOD
Ko AEBEEIL 367-382ug/H TH D, TDIHIHLAERFEHRKOD K T LAEREITEME
T 313pg/H. ZotkE T 299ug/ H &5t FROIETH YL R D 63.9pg/H ., 61.5ug/H & EE_TE
WZ ERHESN TS, ZOMKOERIL 25 FLL EFERMXIZEEL TV D EHEE
A, ED 433 NOFERD 17%I28BW T, JRFP AT R I U A4eM &I 15pg/g Cr 2, JRH
mMGw%%wﬂmgyh%%ifwto\mﬁﬁﬁPivka%ﬁm%ﬁbfk
. RPN T AR NAG BES EHLTEBY, BRMEEREREZ R L T
(CCk 112 -1, 3Cik1.12-2)

FARIZ . WA OG5 Y3 en « BEBSE DGR E B2 6Tk, ZoiX
%ﬂ%&ﬁéﬁ Tk, REBURE AT O @R VB Y X FPREEEVB YL X RFHR DI
YT X5y L CTRET 2 A T, ENENOHKIZIE T 5 KF T R U LARE
m&mﬁwLamm@mf%@\EE®ﬁ¢w\\?Awﬁ%m%n%mum\mz
0.40pg/L EKkH A RI U AEMBEZRL TV, F72RF B2-MG HEitt &, JRF 77
IUPRE S & BT, G HIX, PRV YLK miRE VG R X ONEIZ B LT
BY., REH R v LAPEIEEERY B2-MG HEtEORIC S A E-FSBR AR b
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TW5 (k112 -3) . 72, RS FI o AdeicE, 7 Ko AZBIE LR NAG
PEt & & ORI b A E-SUSBIRARD 5N TWD Lk 1.12-4)

IO 2 MRLATIE, OO L LLURNCEINTZ, FEOD 5 DOITEX
BT HH R U ATEMFHEOFERORY A R I v APEE &Ky EAROS
WZBIT 202803 5, Z OBFRICBWCIE, HYIRICB T 26 SE DRP A K2
U ARSI IIEG e b iR L TR EICE S, RP S FI U APRE & RS E
JROBNZAHBEINFRD b TR . I R v AEEE 133ug/H OFE TR FEAE DR
PR ESERBICHEM L TWD Z RS Tnd, fims LT HirREIE
1.67ug/kg RE/H BB SN TND Gk 1.12-5)

ZALLISNTIE, 1991 I S v 72 B R~ DRRZEVEREE D 720 20-57 5D 150 A
OWErE T R(EM, BHEA%E, Bk 74 N, &M 76 N AR LIoimikh RI U LR
FEZBAT D HFE Tld, FERRERE T 0.94pg/L, BREE T 2.61ug/ll TH D Z WA S
TW5, FEMEFIZB W TIB LM THREZEIT RS20, N X 2203 5
NTEY, 208D 0.6pug/L 75 40 fD 1.24ug/L £ TOHEMMBBRD N TS, £,
1983 4FE2 B 1985 AEIZSEM SN [AEROMISE & bl LT, M4 R 7 AR
Bix7emo7=Z ERER STV D (Lt 1.12 - 6)

1.13  >k[H

KED D OHE TIL, Diamond 5 (2003) 73, K[E % & TerfSME O LIRSS |
— AR RAITEN D DB S ND N R U AR TEBERFR SN DETONT
ML TCWD, ZOWRTIEEHEEOFIE L L URTES FEAEREZHWTEY,
HYEREE T L2723 32— a V TCBEEN RIVLARICHE L-L 2 A,
PRAUER S 73R I O & fE2210% CARE 3 21X 153ng/g (P HAE, 95% CI 84-263) & 7¢
Sz, —hH. KEAOH RI U AEBRENOHEINDIBREY NI v LsEiTkh
33ug/g. BYE 1Tpglg (95 3—& 2 Z AV S53pug/g. HBYE 27pg/g) ThH-o7-, UL
D END, KEICBT D RN BITE CHEEMNICEIREN S FI U ARETIL,
BEMEIEFHER IV ERRRMT T TS, 51T, BYE Q0A/H) ICXLDH I FI U A
DOWFHER (95/3—t% % A L« Letheopg/g. B 38ug/g) #HMKELTH, Fhick
S THEBENKIATHBERED RI v LAE (FETIRE : 84ug/g) ITELRNI &2
5. KETIE A2 AR EZ L TOIUED R U AKX BHERERE IR Z 50
59 EHELTWS CCHEkLI3 - 1) o ORI, KENO —RERL Hv =37
WIHEHRE & L CEHMETE 5,

. TREERRER\C X DR

WEMD FI U LABRRIIEICT RITVLHLALN T 2a—L20RAIZLSDbD L L
THESINTEY, ZORFBEEEL, BHEE, e, R8T, BELXOZOM LR
WHEIPHIZE 5723, 2 2 TIEBHE L OB SW Tk~ %,

WRFEMEA B X U ARFEIC K 2 BHERE~ DRI L COHREILZ VY, FFIT, Friberg
5 (1950) O (CCHk2 - 1) BRE. B K v ABRESEF BT 5 REABIERD
FRIFEL O THRE SN TS CUHk2 -2~2-9) , 55 ADH I 7 LIRFTE T #)
FHOREBREIZOWTHE L7z Hansen  (1977) OWFFETIX, 25 400 EOBRERED
b DHIEEORTT T I KOS B2-MG HEt 13, BREEREDS 2 A 0 I B &
e U CHRIZHEMNT 2 Z L2 L Tnsd (GCik2 - 10) o

UL =D A NI T AREE B & k5L 95 Bernard (1979) O—HEOAFFEIZIS
Tl 42 NOBRBESEEREOREARE L 77 NOXIREE L il U7=fE 5, RSO
PREFREIZHEML T\, 2, RPA RI v adkitE L JREAAGITAE, RF
B2-MG HEit B R R T L7 I PR IRV N S o - LS LTS (SCEk 2
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- 11) o ZOFTRIE, RAE FIRIEE TS S Z ENARETH Y. H KI U Ag
T2 LD B EE R E IR ERIRREE L 0 bIRMERERENEZ58DTH D Z L &R
2 LT\ 5, FERIC, IRIEAFT AR EF2A D K v ABREFEE THRE SN TWD (X
Mk2-12, 2-4,2-13, 2-8) ,

AT, 7RI ABRBEEEEZ D U< ITRER THROMEREO WM LT
DOWFFERHE ST D, 60 N(BME 58 AL Zeth 2 N)D 424 D7 K 7 LIEFERE
EDSH DI 8FH OFAE 21T -7 Elinder & (1985) OHFFETIX, JRF B2-MG Btk
(0.034mg/mmol Cr(300ug/g Cr)Lh 1) 12 40%ThH 0 | HEERBEL OIRFH K 7 Lk
M & PR B2-MG HEMEE: & ORICEIENZE O Bz, & 512 1976-1983 4EO M, #k:
VIR LUHEA LTRSS LD B2-MG JRIZIAAH CThHo7- EE L TS (SCik2 - 14)

Kawada & (1993) (X4 NI U A& YEHIIRE S D 9783 % 1986-1992 DB
PR EBREIGEIC L VR R 7 AR 0.857mg/m’ 725 0.045mg/m’ IZ/K T L
T2 I L BRF S I v AP EOELEZRF Lz, RPD B U AHEE RIS E
AT 41.7-94.6%\Z D LTV AE TIER - 72 Gk 2 - 15) . FERIC, R p2-M
PEt &, R B U AR STME R R U ARENENZE 1,500ug/g Cr,
3ug/g Cr, Spg/L TH L 978F (16 N) ZAFEBRGGRETHE A2 & > 7212 IS8 L 72
McDiarmid 5 (1997) O#FFETIE, H K I 7 ABRFESMEE L72% b IRMEFE e = 1
HITL-Z 2 dfELTWD (k2 -16)

B, vy ARHA~OFEIZET S8 & L TIE, Scottet & (1976) 73, 7
R XU LITIREE S8 TR 27 AD 95 22 NDRHP AV D KPRt BN Z
HELTEY, S5, $MTRARRZOMO D K U LRETEH 255 L Ut
ZECIX, R LYy AEIRIZIER EIRO 3 fFICELTHEY . MiEFh I v L
FEIX20-30pg/L & EHLTWZ EamE LD (k2 -17) .

7RI LG T COMREs () HREICBET 2% PR, =y -h K
2 U ANi-Cd)EMALE T CTEI HEE 2RI LEZLONREL H®ESN TS, i
d. TNDOFBFIII FI UL EFHHEOWAIZL > T, MKMER E o8
MR EDORBEENFREICEHNEEZEZ LN TS, EEEIZI980FRICHE S - Fid
FERIZ, Wb 2o EXFT A5 H D TH o7, Sorahan and Esmen (2004) 13,
H[E West Midlands D Ni-Cd &5 il 8L 3& T 85 Tl TV 72 A 51926 A D B4 578135 12D
T, MR ERERIC K 20T % FET1947T47> 5 20004E (2 0 BB Lo, Bkt
G & L CHEOEngland s O'WalesD 71 K X 7 AFEG YL IS e —fiX(FE R Z BN, #t
ST E T o7, EORER, Ni-CAdEM LS TG 77 EF 1B T, —BfERIZHE A
AL DI SRR I L DR CRICHBERBMABE SRz, L, iAok ?
FERICEIT D 72 (k2 - 18) o LAEX D 7 FI U A0EEHRKEERIC
L BMALS DM ERENFREND Z LIHFIFTHETH DL EEZ LN, Fin
ADFERIIHHICE EENTZ, WTRICE X, 7 K37 LAOMNREH RIT T
DONTIE, HEEENLL W=D, SBOERLIRFNEENS,

. T OMOBREET & D R

BRI T LAOWAIRE L TEICTIZZ ZHE LR ERIC T T ZEIZ OV T,
BT, KED S KB ZFAER E N WA S 472, Mannino®  (2004) 1%, KERNO D R
I U LIEG YIRS 016,024 NDRRANZ RGIZ, JRP I R U LR E (7 L7 F
= URIEAE) & fRE & ORI OFEBIMEIC OWTRET LT-, iRE L L C THIMER &R &
fifEEZfEE L LCWD, MEEOFME, MR, AR, T, BHE L, BE, F
¥, —IMEMRAET — %, £ L CHUYERRR X H 5 5 521 & 2 THNT 24T - T2k
B, REA I U LEEREROMICAEREOHBEMENEL L, S HITRP T R
U AR R & PlEIER R, HiTER (%FEV) [CHERAOMHBENEIER I CUEk3

84



-1 o BRIV LOWABMRIE R 2T 5 2 ENERIICHER S TND 2 L
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FWRELE, WSER, 1214121, AffEé 23, 271-285, 1968.
f@iEEM, AlA1E, Soom 1, IS, IWEF, 21414213
AFEROEFEEIZET 2 FHINE G5 1) , M) it RO REA
RAE. BARAERE 21, 65-73, 1974.
S EM, AlAa1E, oot T, BINE -, IMUF, 4214142173
EEROBREFICET LEFRINE (G 2 ) , BREORRFEITR L
Cd e JE{EMiFs K OVZHr & OBMRICET 28143, B ALXHRE 22,
217-224, 1975.
Nogawa K., Ishizaki A., Kobayashi E., A comparison between health
effects of cadmium and cadmium concentration in urine among
inhabitants of the Itai-iai disease endemic district. Environ Res 18,
397-409, 1979a.
Nogawa K., Kobayashi E., Honda R., A study of the relation ship
between cadmium concentrations in urine and renal effects of
cadmium. Environ Health Perspect 28, 161-168, 1979b.
IR, BREET I R U A0 NKREEIZET 2758 GB 1)
PE, R RRARGE. B AAHERS 29, 123-133, 1982a.
IR, BREETF D R XU LD NREEBTBE T 2RI (55 2 #) , Cd
15 G IR T L. AR 29, 201-207, 1982b.
Nogawa K., Kobayashi E., Inaoka H., Ishizaki A., The relationship
between the renal effects of cadmium and cadmium cocentration in
urine among the inhabitants of cadmium-polluted areas. Environ Res
14, 391-400, 1977
Nogawa K., Kobayashi E., Honda R., Ishizaki A., Kawano S., Matsuda
H., Renal dysfunction of inhabitants in a cadmium-polluted area.
Environ Res 23, 13-23, 1980.
REJINE =, /AR, ARSI, AREATE, WEHR—, KEFIERE, )15
WE, HHEA, AEIER, BYED NI U AREOERKRAE(LTFRIZE (55 5 #H)
B HkRE. H TS 36, 512-517, 1981.
Nogawa K., Yamada Y., Honda R., Tsuritani I., Ishizaki M., Sakamoto
M., Urinary MNacetyl-p-D-glucosaminidase and Bz-microglobulin in
‘Ttai-itai’ disease. Toxicol Lett 16, 317-322, 1983.
Nogawa K., Yamada Y., Kido T., Honda R., Ishizaki M., Tsuritani 1.,
Kobayashi E., Significance of elevated urinary
N-acetyl-B-D-glucosaminidase activity in chronic cadmium poisoning.
Sci Total Environ 53, 173-178, 1986.

Aoshima K., Epidemiology of renal tubular dysfunction in the
inhabitants of a cadmium-polluted area in the Jinzu River basin in
Toyama prefecture. Tohoku J Exp Med. 152, 151-172, 1987.

Lo LR P

1.2-1

1.2-2

ARG ED I NS U AR A TR PR E R 47 24 A,
1972.

BERAIER, ANRE S, WL, HiE RO R+ B2 -microglobulin &
BT B EEASE, BRICEEND N KU LOEEMIZET 2058,
AN 52 4L A S i AR R A AR & 3, 1977.

86



0NN DNk W~

1.3 A IIRES) etk

1.4

1.3-1

1.3-2

1.3-3

1.3-4

1.3-5

1.3-6

1.3-7

1.3-8

Nogawa K., Ishizaki A., Kawano S., Statistical observation of the
dose-response relationships of cadmium based on epidemiological
studies in the Kakehashi river basin. Environ Res. 1978; 15: 185-198.
Kido T., Honda R., Tsuritani I., Yamaya H., Ishizaki M., Yamada Y.,
Nogawa K., An epidemiological study on renal dysfunction of
inhabitants in Cd-exposed areas in the Kakehashi River basin in
Ishikawa Prefecture. Nippon Eiseigaku Zasshi. 1987; 42: 964-972.
Ishizaki M., Kido T., Honda R., Tsuritani I., Yamada Y., Nakagawa H.,
Nogawa K., Dose-response relationship between urinary cadmium and
B2-microglobulin in a Japanese environmentally cadmium exposed
population. Toxicology. 1989; 58: 121-131.

Hayano M., Nogawa K., Kido T., Kobayashi E., Honda R., Turitani I.,
Dose —response relationships between urinary cadmium concentration
and B2-microglobulinuria using logistic regression analysis. Arch
Environ Health. 1996; 51: 162-7.

Kido T., Shaikh Z.A., Kito H., Honda R., Nogawa K., Dose-response
relationship between urinary cadmium and metallothionein in a
Japanese population environmentally exposed to cadmium. Toxicology.
1991; 65: 325-332.

Nogawa K., Honda R., Kido T., Tsuritani I., Yamada Y., Ishizaki M.,
Yamaya H., A dose-response analysis of cadmium in the general
environment with special reference to total cadmium intake limit.
Environ Res. 1989; 48, 7-16.

Nakashima K., Kobayashi E., Nogawa K., Kido T., Honda R.,
Concentration of cadmium in rice and urinary indicators of renal
dysfunction. Occup Environ Med. 1997; 54: 750-755.

Kido T., Honda R., Tsuritani I., Ishizaki M., Yamada Y., Nogawa K.,
Progress of renal dysfunction in inhabitants environmentally exposed
to cadmium. Arch Environ Health. 1988; 43: 213-217.

K R/ NET

14-1

1.4-2

14-3

1.4-4

AR T, MEERFENR, WIVERES, A L, ARG, KH—, EXE
—, VEROREEEZ, dil B, &k BB, U RIULABREGRICH &S @
Pey RS APEORITE Ak ENTE I A FT 29E L7 K S
U LI KD EHERERETE (RPN R MAE SRR FE) (oW T, HAR
56 64, 37-49, 1975.

Saito H., Shioji R., Hurukawa Y., Nagai K., Arikawa T., Saito T.,
Sasaki Y., Furuyama T., Yoshinaga K., Cadmium-induced proximal
tubular dysfunction in a cadmium-polluted area. Contr Nephrol 6,
1-12, 1977a.

WA R, KRR, A =, SEAREKE, HRMER, ) IEEORES, il
Fe, &k B, & KU ARG YA RO JR B2-microglobulin & —
7 R v LB E O Dose-Effect Relationship (Z2WT. [EFD &H P
7+, 100, 350-352, 1977b.

#ooSE=, WEE T, PEPEENS, VR L W, A, VEREREORES, il
P, Ak B B H, kIR, 7RI U AREEG YU A RO R
B2-microglobulin, — AR, PERIDOREE, 72 & ONZITAL R MIE 1 A Rl
Lokl AEEE 23, 45-62, 1981.

87



0NN N kW~

MM A BADMPAADDE DD D WLLWLWWLWLWLW W WLWWRNNDNNDDNNDNNDDNDNEFE /= = = = = = =
SO O 00 NN P WNDE, O VNN WD~ O VOO WNMPEWNDE, OOV N KA WD —= OO

1.5

1.6

14-5

1.4-6

1.4-7

Kojima S., Haga Y., Kurihara T., Yamawaki T., Kjellstrom T., A
comparison between fecal cadmium and urinary B2-Microglobulin,
total protein, and cadmium among Japanese farmers. Environ Res 14,
436-451, 1977.

NEPHER], AR T, K IR/NRETE RO T RIKICEE T 5 AR
H 756 40, 799-811, 1985.

Iwata K., Saito H., Moriyama M., Nakano A., Follow-up study of renal
tubular dysfunction and mortality in residents of an area polluted with
cadmium. Br J Ind Med 49, 736-737, 1992.

TR e ES

1.5-1

1.5-2

1.5-3

1.5-4

1.5-5

1.5-6

1.5-7

1.5-8

1.5-9

1.5-10

HEPRE RS, R R, PR, U R U A LB B RICE T 5
RITALEB2-vA 7 ruT ) ORBYEDIZET 5. [ELATE
WrEpTAfF 9t , 84, 13-30, 1985.

IR, BEF, R, EILTAR, MG, ik T, Wik—
BE, BIRFRXTE D K 7 MG RIS T 2 MR s, ENLAE
JEATRFFE R S, 84, 37-45, 1985.

Tohyama C., Kobayashi E., Saito H., Sugihara N., Nakano A., Mitane
Y., Urinary al-microglobulin as an indicator protein of renal tubular
dysfunction caused by environmental cadmium exposure. J Appl
Toxicol 6, 171-178, 1986.

Tohyama C., Mitane Y., Kobayashi E., Sugihira N., Nakano A., Saito
H., The relationships of urinary metallothionein with other indicators
of renal dysfunction in people living in a cadmium-polluted area in
Japan. J Appl Toxicol 8, 15-21, 1988.

Iwata K., Saito H., Moriyama M., Nakano A., Renal tubular function
after reduction of environmental cadmium exposure: A ten-year
follow-up. Arch Environ Health 48, 157-163, 1993.

FIBER, RIGEIIED B0 L B Y i RO, RIS L OULIE A
N7 AR — EEEOCHTER 18 4E Tl —. HHTRE, 54, 544-551,
1999.

JRHEZER], SEHRE, FHRE, BARE, 1 R U ABRE GG EkIC s T
Dk Bl L OEALIRE REOHES. BRERME L A- K 1988; 54,
127-133.

Iwata K., Saito H., Moriyama M., Nakano A., Association between
renal tubular dysfunction and mortality among residents in a
cadmium-polluted area, Nagasaki, Japan. Tohoku J Exp Med 164,
93-102, 1991a.

Iwata K., Saito H., Nakano A., Association between cadmium-induced
renal dysfunction and mortality: Further evidence. Tohoku J Exp Med
164, 319-330, 1991b.

Arisawa K., Nakano A., Saito H., Liu X-J., Yokoo M., Soda M., Koba T.,
Takahashi T., Kinoshita K., Mortality and cancer incidence among a
population previously exposed to environmental cadmium. Int Arch
Occup Environ Health 74, 255-262, 2001.

E[E AL OMFFE

16-1

Suwazono Y., Kobayashi E., Okubo Y., Nogawa K., Kido T., Nakagawa
H., Renal effects of cadmium exposure in cadmium nonpolluted areas
in Japan Environ Res. 2000; 84: 44-55.

88



0 3 ON DN kW

DN A BABRADSPADEDPAEDPDWWLWLWLWLWWLWLWLWWERNDNDDNDDNDDNDNDNDNDNDN /& = s —
SO O 0NN N K WN—RO OV WNDR,O VWO UNEA,WND R, OOV WM AW~ OO

1.7

1.8

1.6-2 Ezaki T., Tsukahara T., Moriguchi J., Furuki K., Fukui Y., Ukai H.,
Okamoto S., Sakurai H., Honda S., Ikeda M., No clear-cut evidence for
cadmium-induced renal tubular dysfunction among over 10,000
women in the Japanese general population: a nationwide large-scale
survey. M.Int. Arch. Occup. Environ. Health. 2003; 76: 186-196.

1.6 -3  #IHIEZ, HIEZ, FILA M, s, BEERE, &RARES, KA
=2, SPILENE, MO, BB, GRS, WAL, ZIHPIE, &
PIZHRE 2 0 B U LAOEBZEmIC OV T (K 13~15 FER A
WFFEAREE) , PRk 16 4.

1.6 -4 Horiguchi H., Oguma E., Sasaki S., Miyamoto K., Ikeda Y., Machida
M., Kayama F., Dietary exposure to cadmium at close to the current
provisional tolerable weekly intake dose not affect renal function
among female Japanese farmers. Environ Res. 2004; 95: 20-31.

1.6-5 Tkeda M., Ezaki T., Tsukahara T., Moriguchi J., Furuki K., Fukui Y.,
Ukai H., Okamoto S., Sakurai H., Threshold levels of urinary cadmium
in relation to increases in urinary B2-microglobulin among general
Japanese populations. Toxicol. Lett. 2003;137:135-141.

flhod> B AR DS
1.7-1 Kawada T., Shinmyo R.R., Suzuki S., Urinary cadmium and
N-acetyl-p-D-glucosaminidase excretion of inhabitants living in a
cadmium—polluted area. Int Arch Occup Environ Health 63, 541-546,
1992.
1.7 -2 Nakadaira H., Nishi S., Effects of low-dose cadmium exposure on
biological examinations. Sci Total Environ 308, 49-62, 2003.

~ ¥ —_ Cadmibel #F%E

1.8-1 Bernard A., Roels H., Buchet J.P., Cardenas A., Lauwerys R.,
Cadmium and health: the Belgian experience. IARC Sci Publ. 1992;
15-33.

1.8-2 Lauwerys R., Amery A., Bernard A., Bruaux P., Buchet J.P., Claeys F.,
De Plaen P., Ducoffre G., Fagard R., Lijnen P., Nick L., Roels H.,
Rondia D., Saint-Remy A., Sartor F., Staessen J., Health effects of
environmental exposure to cadmium: objectives, design and
organization of the Cadmibel Study: a cross-sectional morbidity study
carried out in Belgium from 1985 to 1989. Environ Health Perspect.
1990; 87: 283-289.

1.8-3 Lauwerys R., Bernard A., Buchet J.P., Roels H., Bruaux P., Claeys F.,
Ducoffre G., De Plaen P., Staessen J., Amery A., Fagard R., Lijnen P.,
Thijs L., Rondia D., Sartor F., Saint-Remy A., Nick L., Does
environmental exposure to cadmium represent a health risk?
Conclusion from the Cadmibel study. Acta Clin Belg. 1991; 46:
219-225.

1.8-4 Staessen J.A., Lauwerys R., Ide G., Roles H.A, Vyncek G., Amery A.,
Renal function and histrical environmental cadmium pollution from
zinc smelters. The Lancet 1994: 343, 1523-1527.

1.8-5 Hotz P., Buchet J.P, Bernard A., Lison D., Lauwerys R., Renal effects of
low-level environmental cadmium exposure: 5-year follow-up of a
subcohort from the Cadmibel study. The Lancet; Oct 30, 1999; 354,

89



00 NN N AW

[US I US I NG TN NG T NG T NG T NG T N6 T NG T NS T NG i N S e e e e T e T e e T
—_— O 0 001NN A WNPROOVOWWIO N AW~ O O

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

1508-1513.

1.9 Ay =—7, OSCAR #%t

1.9-1

Jarup L., Hellstrom L., Alfvén T., Carlsson M.D., Grubb A., Persson B.,
Petterson C., Spang G., Schiitz A., Elinder C.G., Low level exposure to
cadmium and early kidney damage: the OSCAR study, Occup Environ
Med 2000;57:668—672.

1.10 Z<[E Shipham ik

1.10- 1
1.10- 2

1.11 HYVHE
1.11-1
1.11-2
1.11- 3
1.11- 4
1.11-5

1.12
1.12-1
1.12-2
1.12-3
1.12 - 4
1.12-5
1.12- 6

Morgan H., Simms D.L., Discussion and Conclusion. Sci Total Environ
1988, 75, 135-143.
Simms D.L., Morgan H., Introduction, Sci Total Environ 1988, 75, 1-10.

Bustueva K.A., Revich B.A, Bezpalko L.E., Cadmium in the
environment of three Russian cities and in human hair and urine.
Arch Environ Health. 1994; 49: 284-288.

Cherniaeva T.K., Matveeva N.A., Kuzmichev Iu.G., Gracheva M.P.,
Heavy metal content of the hair of children in industrial cities. Gig
Sanit. 1997; 26-28. (Russian)

Tarushkin V.Iu. Heavy metals in the mother-newborn infant biological
system 1in the technology-related biogeochemical environment. Gig
Sanit. 1992; 13-15. (Russian)

Odland J.0., Nieboer E., Romanova N., Thomassen Y., Lund E., Blood
lead and cadmium and birth weight among sub-arctic and arctic
populations of Norway and Russia. Acta Obstet Gynecol Scand.
1999;78: 852-860.

Olikhova S.V., Tabachnikov M.M., Gevorgian A.M., Zhochkun E.,
Kireev G.V., Levels of cadmium, lead and copper in inhabitants of
Tashkent and Tashkent region. Gig Sanit. 2000; 11-12. (Russian)

Cai SW., Yue L., Hu ZN, Zhong XZ., Ye ZL., Xu HD., Liu YR., Ji RD.,
Zhang WH., Zhang FY., Cadmium exposure and health effects among
residents in an irrigation area with ore dressing wastewater. Sci Total
Environ. 1990; 90: 67-73.

Cai S., Yue L., Shang Q., Nordberg G., Cadmium exposure among
residents in an area contaminated by irrigation water in China. Bull
World Health Organ. 1995; 73: 359-367.

Nordberg G.F., Jin T, Kong Q., Ye T., Cai S., Wang Z., Zhuang F., Wu
X., Biological monitoring of cadmium exposure and renal effects in a
population group residing in a polluted area in China. Sci Total
Environ. 1997; 20; 199: 111-114.

Jin T., Nordberg G., Wu X., Ye T., Kong Q., Wang Z., Zhuang F., Cai S.,
Urinary N-acetyl-p-D-glucosaminidase isoenzymes as biomarker of
renal dysfunction caused by cadmium in a general population. Environ
Res. 1999; 81: 167-173.

Han C., An investigation of the effects of cadmium exposure on human
health. Biomed Environ Sci. 1988; 1: 323-331.

Qu JB., Xin XF., Li SX., Ikeda M., Blood lead and cadmium in a

90



[l B R S

DN A BADBADSPADBDMDPADPRDWLWLLWWWLWLWWWERNDNDNDDDNDNDNDDNDNDDN & = = =
SO O 0NN NP WNFRL,O OV NUNMPA WNDRFR, OOV UNE WN RO OV WM AW~ OO

1.13 XK[H
1.13-1

general population in Jinan City, China. Int Arch Occup Environ
Health. 1993:65(1 Suppl):S201-S204.

Diamond G.L., Thayer W.C., Choudhury H.J.,
Pharmacokinetics/pharmacodynamics (PK/PD) modeling of risks of

kidney toxicity from exposure to cadmium: estimates of dietary risks in
the U.S. population. Toxicol Environ Health A. 2003; 66: 2141-2164.

2. FRERRERIC X DR

2-1

Friberg L., Health hazards in the manufacture of alkaline accumulators

whith special reference to chronic cadmium poisoning. Doctorial thesis.
Acta Med Scand 1950;138(s240):1-124.

2 -2 Adams R.G., Clinical and biochemical observation in men with cadmium

2-3
2-4
2-5
2-6
2-7
2-8
2-9
2-10
2-11
2 - 12
2-13
2-14
2-15

nephropathy. A twenty-year study. Arh Hig Rada Toksikol.
1979;30:219-31.

Baader E.W., Chronic cadmium poisoning. Disch,

Med Wochenschr. 1951;76:484-7.

Bonnell J.A.,, Emphysema and proteinuria in men casting
copper-cadmium alloys. Br J Ind Med. 1955;12:181-197.

Bonnell J.A., Kazantzis G., King E., A follow-up study of men exposed to
cadmium oxide fume. Br J Ind Med. 1959;16:135-146.

De Silva PE, Donnan MB. Chronic cadmium poisoning in a pigment
manufacturing plant. Br J Ind Med. 1981; 38: 76-86.

Lauwerys R.R., Buchet J.P., Roels H.A., Brouwers J., Stanescu D.,
Epidemiological survey of workers exposed to cadmium. Arch Environ
Health. 1974; 28: 145-148.

Suzuki Y., Suzuki T., Ashizawa M., Proteinuria due to inhalation of
cadmium stearate dust. Ind Health. 1965;3:73-85.

Tuchiya K., Proteinuria of workers exposed to cadmium fume. The
relationship to concentration in the working environment. Arch Environ
Health. 1967;14:875-880.

Hansén L., Kjellstrom T., Vesterberg O., Evaluation of different urinary
proteins excreted after occupational Cd exposure. Int. Arch. Occup.
Environ Health. 1977; 40: 273-282.

Bernard A., Buchet J.P., Roels H., Masson P., Lauwerys R., Renal
excretion of proteins and enzymes in workers exposed to cadmium. Eur J
Clin Invest. 1979; 9:11-22.

Adams R.G., Harrison J.F., Scott P., The development of
cadmium-induced proteinuria, impaired renal function, and
osteomalacia in alkaline battery workers. Q J Med. 1969; 38 :425-443.
Kazantzis G., Flynn F.V., Spowage J.S., Trott D.G., Renal tubular
malfunction and pulmonary emphysema in cadmium pigment workers.
Q J Med. 1963; 32: 165-192.

Elinder C.G., Edling C., Lindberg E., Kagedal B., Vesterberg O.,
B2-Microglobulinuria among workers previously exposed to cadmium:
follow-up and dose-response analyses. Am J Ind Med. 1985; 8: 553-564.
Kawada T., Shinmyo R.R., Suzuki S., Changes in urinary cadmium
excretion among pigment workers with improvement of the work
environment. Ind Health. 1993;31: 165-170.

91



eI Be NN R S S

—_
S O

11
12
13
14
15
16
17
18

2-16
2-17
2-18

McDiarmid M.A., Freeman C.S., Grossman E.A., Martonik J., Follow-up
of biologic monitoring results in cadmium workers removed from
exposure. Am J Ind Med. 1997 Sep;32(3):261-267.

Scott R., Paterson P.J., Mills E.A., McKirdy A, Fell G.S., Ottoway J.M.,
Husain F.E., Fitzgerald-Finch O.P., Yates A.J., Lamont A., Roxburgh S.,
Clinical and biochemical abnormalities in coppersmiths exposed to
cadmium. Lancet. 1976 Aug 21;2(7982):396-398.

Sorahan T., Esmen N.A., Lung cancer mortality in UK nickel-cadmium
battery workers, 1947 — 2000. Occup Environ Med. 2004; 61: 108-116.

3. TOMOBRIRIZ X D EEEE

3-1

Mannino D.M., Holguin F., Greves H.M., Savage-Brown A., Stock A.L.,

Jones R.L., Urinary cadmium levels predict lower lung function in
current and former smokers: data from the Third National Health and
Nutrition Examination Survey. Thorax. 2004; 59; 194 -198.

92



