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2R

BRI AT, JRFES 48, oEL S Cd, TR 112411, % 8.65gcm’ (25°C) D4R
HOEOESBETHY, HHEFR, kb, RRFOBKRFITILS SH LTS, Z07=H, 1F
EANEDORBFICRERRON R T LARED LbEEhd, BE, BHBAEBWLTL,
PR ZIEIR e T 50 R U LGRS SAFTE L, A XA A X A RO 2RI,
—WEREETON FI U ABRFEICHETEFHENES S ES N, ZRETOMAND,
71 R T AOEKBEREICE T 2R IMEREE MO - OIE, KEBERAGEH S
TV DB TOENIRAEREREELZBIE LT N b o L bl Th D,

L7=MRoT, AREOU A7 T AMAEBEBIEIX, ERNMIBIT %< 0EF
FAESCEHMERICEIZ2MAD I B, FRC—REBREICB T 2 RMRRERELEHE L, BA
EWNIZET 58 KU AERETARME RIS KIE TR LT 2 SOEFRER
REFLEHRIE LTHRESNT, T72bb, & FI v A7l R & 75 Yk K
ERG L LT FaERS RS, b FORBEICEZELZRITSRNWA FI LA BIEE L
THH SN 8&IT 144pg/kg KREMALL T CTH o7z, Fi2, BlOEFRHAERE RS, FEGYH
B ORI RRRE & bl U T Tug/kg (KFBRTR O A B X 7 SIREE 452 ) 724 BAC @B T 72505 A R
BHEEENRD LN T, TRHLDZ NS, BRI U AOMABEERET, A
B HIET LT Tug/kg IRE/AEIZEE LT,

BE, BARANDOELNODOD K7 LABREDOFEREICHOWTIE, 1970 FRBHLFE, K
MRIZID L CE TRV, BE I EEREO Tug/ke (KH/H L0 HIRO L~LIZ
H5H, Fio, IHFE, BREFEOENMIZE S TI AHEZ0 OKEEED 1962 0 & — 7 KR
NRCOERLERER, AAAOD FI U AEBRELHA L TE TS, LER-T, %M
ZRAARNIBITA2EMNLOH R 7 AERDMERICEREZ LT3 aertiln &3 2
55,



1. 3, LFRErE
&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%) ) . B 8.65g/em’ (25°C) . HUKTHA M, HADRS
1%320.8C, WAL T765CTHY, WTFNLbEBILEOHF TIHIE Y CCER1-1)
AL LA R U AR, REFTHESCRIES, 72—2'24 105,

2. BREL, FEE R OVH®

I RI VAL, BARTHEOSWEA E L CERY =57, @ik aFicHlisho
1200 FREDRECTEEN TN D, B, WEAEEORIED E L TAEEINTX T,
1817 4EIZIX U CREEMEA D DR T, 1920 LIS, 7 FI v ABEXHES
DFBIZE B o THEAEORERBEEN R E Y, RURICAEEENE R L Ok 2 -
.

R AOFERHEIZ. RUEIE=1 (PVC) OREHR. TFAT 4 vV « H
T A OEFEE, =y v« I RI U LAEBIMOBBAMEL, Hkx e BE&ORSy & 72
S TUW5,

3. i L BE)

3.1 HERFITEIT DIEE LR

BRI U AL, MEROMGRITIAL AT D0, ORI 0.1mg/kg TH Y |
75— I BB R NS WEHE TH D, HRETIC LIE LSS RIS S h, K
DU AT 15mg/kg FREGENTND Gk 3-1) o, JE(EERIC I V&R 1 07 5
T OB FIUAPEFEICHAT D EHHENATWD (L3 -2) o RK~DOT R
U AR, BICKIEEITH D . BB o BOHEEHIIREETH 508,
500 FUOREL LTS (k3 -3) &

WEDH FIULAREOEBE/SMIT, K@ TR, BRI TEL 2D, Z
ML, RBEEOBRE A RZ —AZHIGE LTS (L3 -4) . BRI T AE, %
EHHEEFRRICEBOWY 7T > 7 b A E ., MO EOFEME LT
AL SN D, ZhEHIRICEBEARARAET MR T, EE» LRI D
REHREFRRICREON FI U ARENEMNT S (CEk3-4, 3-5, 3-6) , =
D EDNTHEIZBIT D7 FI U LREOEESAIL, A OB RO E L
ST T HEEZLN TV,

3.2 KBNS HEAOHETE
BRI AT, KE DS EEERL A S BOHIT E S, KIS R T S, HE T
T ED BT U2 R0 A%, WIS A A » T 135 Ye ek 2 ik
T 5, BRI TAZEDEEEYE, dok, A, B INT-HREY O %S
BUCHIZIERT D CCEk3-7. 3-8, 3-9) .

3.3 LHED DY~ DI
TEEROH FI U LK, EICRIRESD,  CCER3 - 10, 3- 11 O H R

1 T a—h HARE 2o 2B N ER N TR & 7o 72 b D, BHMOEEIL. ReREEIC X v RAET D+
L HZDRARITIE L TN, ZORFN T 2— LTS T 5,
2 7= MEROHERTICHFAET D IeEOFHERRE S—F 2 b,



U LB RIETEEARERE L, HEOD FI T AREL pH Th D (X
Bk3-12) . TEOpH N EATHE, HHRFOH NI U LAREENRKRELS Y, &=
BRI ON RI U AREAZBEAIE, W HERERT O KU ARE 2D S
HZENG, MO H KU AT T 5,

T FERER T O R T ASBRUCEEEZ KT TMOER & LT, BA AR
BRES, v H OB OKER Y, G, ROV DU LOGHERERENEZ XD
NTEY, KBHIZBWTIE, TEOBLECEMPEEZ KIETZ L b@EShTn
Do

3.4 KB ROH EAM~DOBAT

IKBAERERIZEB W T, BAMSEAET 2RI B T M7 7 7 o KR
UARETE S U3 -5) . BRI U ABREBNDRVIRERICBIT ST 77 b
BHEOHEEMZOEHREON RI TV LAZERBML WL 003 H 5 (CTH3 - 13)
BIZIE, =2—Y—F > ROBTFIZBWT, 8mgkg BEREDOH K ¥ LAOZEENT
FENTWD CUER3 - 14) . £, A=u 7 22 —0 X 5 2o FESE TR
72 SIcBNTH, SIBREDON RI Y ARERSA TS b0 L5 5 (CHER3 - 15)
W SO I O BR-CHTIR I C B D4 B2 U AREE X, E L&Y CUlk3 -
16, 3-17, 3-18) ., ZHnoOKEEWT, BEEEEEMNEVW LICXV DR
RULEERPICERE T EZ AL TN D,

b2 kool EMiASEIL, RRFPOSBERFEET 2B EN LD, T b O
MPOH RITABEEZREL, BRI WAICLDKKIGYRO5H % 73 HilX & ERk
T 5D CCE3 - 19)

4.1 W ARREE

WABEZETIZ, DRI TARBLAR T 2a—2 L L THRERIZEREA > TRILE
U, MERFICBE) L CEREZIEERT 5, WABRERICIT, WEEREE & BUEIC L 2BEN &
%, BERBOES., HBILCHEB TSR EOFBRETH AR 22— 5] AT 5
Elbl, tMOELEBICHLEANICBREIN TWVDEEZLNTND,

B X DBBEOLA, HIEZOEOFICH RI T LARELEENTVDHZ &
O, BEST A NFBELARAWALYD D RI TLABRBENZS D EEZLNLTVD
(43.1 WEINSOIREBREEZSR)

42.1 FBIKD S DOIgEE

BRSO H R U ARFERIL, REKELZITHTKRKEFRHL TWDEHA, Higk
KOTEHEDOH FI T LLVUZKRELSEASND, FrIC, SLILOBEST, SR E ST
REMMLDOHTAKRRLEMRTAKE LT LAN L TL 2RBEKRKEZHKEIKE T 2856, 20
A SR GERERE (WHO) DORCEKEEHE 2B 2 258 b5 5,

KED U N NA T ) T RROBESLN DL OKIZIE, BRI 7 A0 0~5ug/L, BF
28 1~298ug/lL BENTEY ., ZOKEEZMMETHANDIFHNALY A7 ROZENLSD
EFEEFED Y 27 NEmWNEDORENH D Clik4 - 1) . BEE ORI L DOFETLO T

3 DR - R ERWIAREN) O TELE O T IGE A ICB T A B ERIROMBE DO Z LT, ISR E LIREEN D, h=DWn
DD DIERITCA T O EIZAND T X 7 ENZICH ST 5,
4 ARBIKILYE - ko> 173 WHO fREVKAKE T A K74 Ul (B2 A OE 3R | B,



DRI TP EA BRI T b #E 230mg/kg, 7 KA 2.5mgkg TH Y,
FRILUTD O/ KPR & DEEK T OIREEIL, B3 246pg/L, 77 R I 7 A 161ug/L
Th, PAONIEEL X TCIGRPFEL TS Ok 4 - 2)

KR E 72 DT AR, B AR, #EAKDH R 7 AFRL~LOENC LV REE
WEIR DN, —BANCEEI KT O R I U AREIXR, TAEO X ITERIZE -
TKBEFEMEN T E S, KERAE R EOFEHENFRS DT BT 5 EOHIE Crx st
KIZEDH I U ABENHBIC2 D Z Eidleu,

422 BN OUREE

AARICBITAEMIZEEND D R T LICHONT, EBHKEAP T -E2EHED
AR (OCHR4 -3, 4-4) Ik DL, FRICHEE, BHEEREORIRICIZT R U LARE
KEEND (FD) . BAANIKRBOEBIRENZ W20, KEEIZLDH K 7 L%
BEOEENE, KUZAEIZBW TS0 EDa XD RI v L0 LiciER s
RUTe, BAREDOKIkgHFICEEND T FI U LAEIT, L T0.06mg (ppm) TH Y |
SANEFED K IkgHIZEEND A R I U ARIE, SURTEFRIC XX, SFH L T0.01~0.2
mgThHsH (k4 -5) ,

BEFOH I T LAREISETHAALONTWD (F2) , KEIZERIT 5 IEEYM
PEORMITSENED DO H R I A2EREOHRER ClHk4 -6, 4-7) . I RITANIZ
ENEDEBMICEEND Z ENHALNT -T2 (83) |

BRI TATHEISNE T TES T RBEMITBEFEOLO & L TEWIRED
N RIVLEEFELTND, REO IVFEMIL CTE B EON NI U AREZ KL
Tl ZA, BHEOH RI T ARENRE L BV Shipham TEWEEZ /R L TW5 (£
4) ., EBLERD T v WA TIT SIERHE CRBEOMEEZ R L, ZhbiE, #2ROFE
SOMERER LV S EEN-oT,

K1 HARICBITLHEMIZIEEND I FI U LOEREHRHA
BRI U LEE (mg/kg &)
B RS s/ ME NAE A
Kk (k) 37, 250 < 0.01 1.2 0.06 (fdefE:0.04)
INEE 381 < 0.01 0.47 -
KA. 462 < 0.01 0. 66 -
/N 14 < 0.01 0.03 -
AL UE 329 < 0.01 0.49 -
R e V4 101 < 0.01 0.01 -
B 106 < 0.01 0. 06 -
LA A 88 < 0.01 0.08 -
A 103 < 0.01 0.07 -
X HAE 23 < 0.01 0. 06 -
EoFNG 31 < 0.01 0.01 -
g 217 < 0.01 0.33 -
ZEH 123 < 0.01 0.23 -
= Ty 31 < 0.01 0. 04 -
KR 101 < 0.01 0. 05 -
AR 290 < 0.01 0.17 -
k= K 130 < 0.01 0.05 -
E— 130 < 0.01 0. 04 -
Favy 81 < 0.01 0. 02 -
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.01
.01
.01
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01
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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 U LD

(LR 4 -3, 4-4)
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1 HAREELHNEEOKFT S FIULAGHE (FAHE)
[E3 AN
7R 1165,
> 515
~NFRATS 6658
SOFFF 2105
S = S =
AF T 168,
7l —i7 g7
B 675
== 1045
b=l 2185
hi=l 1005
B 372508,
0 0.C6

Q1

o115 oz

025

O kgD AF 20 LD EFEE (mg Eppr

X ORMTPOA FIULAIHET LR CHk4-5) LY 5IH

#2 HERIEMTI NI LRE

(HAT @ ug/kg &)

£ KE" T4V IV R Ay=—TF v Fuw—s i Foupe
Ny )T 20-30 20-40 31-32 30 25-35
SR < 20-30 < 5-5 2-3 6-30 10-40
PR

JoK O R Nk 450 180 190 1000

JB D TNk 130 70 50 100
I < 15 < 5-20 1-20 14 15
gp < 30 < 4 1 < 10 2
FLEL < 20-30 < 3-20 1-23 < 30 10-30
WopE « v v < 10 < 10 3 30 5
2] < 10 < 2 1-2 11 5
[

A"y < 10 5 4 10

1777~ < 20 10 10

Ry 120 150 43

7 myal- 10 10

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

L&A < 60 50 29 43

Vb < 30 30 16 30 30

=Y < 50 30 41

* Buckeetal. (1983) X v i5lH (k4 -8)

®  Koivistoinen (1980) LV B[ (Ciik 4 - 9)
¢ Jorhemetal. (1984) X VAl (CLHEK4 - 10)
4 Andersen (1979) XY a|H CrEk4-11)

¢ RIVM (1988) XY 5lH (Cr#k4-12)

11



£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) LV 5IH (CCik4-6, 4-7)

F4 EEOFEYHIECET LEEHETOFE D NI U LRE
(ng/kg i &)

% BT 71 KU LG YRR Xy Y TEW) B 3 Ty HAE

Shipham Gk 250 * 680 130

Walsall SRS b DHER 73 190 103

Heathrow KGR 24 180 150
*orpfiE

% WHO (1992) Cadmium, Environmental Health Criteria 134. X ¥ 51 (SCik 4 - 13)

HUH

43 BRERE

43.1 w K OgEE
ixz 1 ZIK ZRIN~2ugD N RI T AREENTEY, ZORI0%DIICRAIID
(SCHik4 - 14) , BUYEIZ L > TRAZIND T R U 2OKIS50%MENIZRI S D (3
k4 - 15) EHUET D &L 1HIZ20RMBYE T 2 AT, K1~2ugdD 1 RI U LAEZWINT 5
EHEESID,
BUEZ X > Tl RI U AREROE D I U ARBERENTH, AV z—T
X, BUEEOMET A FI U NREROED KNI U ARET, FEEUER D4~5(%
LOR2~3ETHL EMESN TS (U4 - 16, 4-17, 4-18, 4-19) .

432 RIS OREEE

4321 HARIZBT ﬂHWLﬂﬁﬂZOPHLﬁEé

A5 G B T O — fRAE R OBRER B IZ OV T, 19774 £ W WHOIZ & % Global
Environmental Monitoring System (GEMS) DO—ErE LT, ENLEFEMLEMFEENIET
ﬁxi{ﬁﬁﬁiﬁnmﬂzif&%k%ﬁ LCRMTBEEWED h—FNF A2y |« 2AH
7 415 (TDSIE) *IC L 2 BBEREZ £ L T\ 5, ZOREMBICEDE, BRI

5

M—=ZNF A2y b« ZFT ¢ JE(TDS )« JREEFH OB 2/ N EiE S TIHEA L, SIS U TR S RIEBICm T -

FHELL 724, T L, BAEED L ITL S E O P EAREZHHT 2, ZAUCREDEMITIT 2 &I O FHH)

RIHBRERLCD ZEICE Y ALFE ORI R EBREEHETS 5. v—7 v bR Ty FERE LTINS,
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7 AOFREIL, 1970408 e 12d6pg/ N/ H TH o 7203, LB, 72 0 i LT
XTEV ., 2005412223ug/ N/ B (KES53.3kg® T2.9pug/kg RE/H) Lg-oTWnb, F
72 19964E 7 55 20054E % T D 104E ] O EHE R & 1X, 26.3pg/ N/ H (K E53.3kg T
3.6pgkg KHE/H) TH Y, FAOWHOR R EMIRINMEIZ = (JECFA) NERE
L 7= B EmAEMERE (PTWD OF50% TH D (X2) , 20054E1281) 5 14850
MHDA Ry AEBIEOHIAIL, KEHKOEBI)46.5%, HITFHI2.8%, ¥ - i
BR12.4%, MR - FHH12.4%., K OVEGERES 2% Th D (SUHk4 - 20, 4-21) .
Z O, IRSEATBOE NENLBREEAFSEATIR R TR D> B SR 24 F T O 6] 0 FE R
BRHEDOT — X LRMBID R 0 ABENDHERRIOREMNTE (T hrna .
YIial—vay) ZEALT, BRAOS B U AEBRES OHEH21T> T 5
(X3) , ZOfER, BUROEKEHOH I v LAREIZBWTH, BARADOH K
v AEIE AT B3 4Tpg/kg IR B/ . T RAB2.93ug/kg R E/E | G 0.67 ~
9.14ug/kgRE/AA, 95/3—% L ¥ A )L 7.33ug/kg KB TH D & WG SN TS (SCHk4
-22) .

K2 B0 h K U LAEIREOHR

(ng/ A/H)
50

R

20

10

1980 1985 1990 1995 2000 2005
(%)

X OHAKIZBITDS h—F XAy FRAE CCHR 4 - 20) K OB OFEYE S
DOFEBEEOFRE L OFHEIZ RS 2498 CCiik4 -21) KV 5IH

6 SRR 10 A B EAL 12 FFE OERFERFEICE S < BARANDOFEEIRE (&8 T 53.3kg, /INEPH 15.8kg, iE47 T4 55.6kg) ,

T ZOERESNE. R EOLOTHY . SAKOLAMES T, FEERICIEF ICEREN K E | FEFITHEENEN
BALEEINTWAHEETHS, LEN-T, EBEIIZPTWI ZB2 A5 ANE, IZFEAE W RNWEEZDDONZY T
H5,
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X3

# &

HARANDD I U AERED A

E8oH _

0.028 - _ e
0021 I“
am4- Iih
0.007 I |

i §
0.000 g“" bl | | I""""”"h"“"“"""”"unnuunz

0.67 278 4.90 7.02 9.14

BEHE (ng/kg KE/48)

X OAARNDOH FI U LREEAEFHIETOMIEL Y 5IH (CCRk 4 - 22)

4322 HARIZEIT D550 — R ER

BEENTH - & BBBEBNE W EE 2 5N D M TR 7 LI S, TDS
ESCIRBEENRE S, RRICREE I X 2MEMNMTbNZ, TDSIETRD Sh
TEAERIE, PEMELLS pgkg RE/H, 77205 7 HEICHE L T8 ngkg R/ & 72
. JECFAOEEMMAHMIERE (PTWD) ""TH 57 ngkg HEMREZBZ HHEHR & 722
Stz BREEIC LD — REREIL. 044pgke (KF /H L7200 | FRREENTDSIEDKI Y-
S DFERE TR LT, BREETIE, MAOEMARBREREZE5 Z EAHED N, B
ICHM BRI A B LS8 ICEVWMEL R T2 EE AN O B BZE 23871 K
STRELBRDZENRMBINLTND (k4 - 23) &

4323 Fofth
ZEAETRTOEO R ZRHIRICBIT 58 H K3 U LAEEEIL, JECFAD
PTWILL FTH D (F5) |

8

TITiE bo bl NI U AREREWVHE & 2SR T DU TR 13 #2025 530 o VAL, I N
U LADOREDRE R OBIREOHETE 217> T 5D,

9 [EREE  AEMGEDNRANT-RFLLEFALLOO 1 AR FREIE L, 1 HORFFIZE TN HIFEMEOKRE
BRETDHZ LR, AENBENBZRMICHRT 2LEWEOBREEZHEET D, ZZTE, botb AR
U AMRTE OB O SR LM 1T 44 & 5B, AL 15 4R 12 A I 3 A oM Tt b, . B Y BERUHE
DREREMMER SN, 2B, IRETEEIBRERTICBMLEZENRITN TN,

10 WEZHEERE (Provisional Tolerable Weekly Intake) & i3, BLEF SO HRH ORFAAM LIS LT, AN —
AEICOI VERL CHERICHT2HEEREENTN WS AELY, (KE 1kg U720, 2o 1HF %S
DOBREE LTERLEKBOZ L TH 5,
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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

58 M B DWZIR
6l MZBITDHH FI T LDOBEWIUCET DR T o7 4 7T 2R e LTIiE

MED—HERT, RTT 47T

FENIEORRIT. O F I U LAOBEERINTHE

RO 5% ORNEFERIETTE (60X A THICR L7 . OB R L it
BOWZ (NT U R) (ZBET M (6 DXATHICB EFoR) . OBFENTO
VIABRDOHETIZBE T HHFIE (6 DX A THIZ U LFER) D3 XA T IZHHETE S,
IRNEETERENIZICBIT B0 I 7 LAOBIERIE. 2~8%FLEE 27 LTV B 78,
THPED B 2w SO FRAF SRR B E 2358 10 4% 527> B EGE R DL _E 2 8 C3E0E ST
BO ., ZOHEHF O R I U LOGE~O FYECIR F Pk A K LT Do T,
B ORISR Z @/ NGl L CW D ATREMEDNE W E DR L H 5,

EE (Cd-1) EHEMEOEABRURE TR LIZICGEIZ L 53T VAR (LUF,
NT UAE) X, BEE S TR EEINTWA, X412 Horiguchi & (2004)
(k5 -1) DEERL, K525 6 128 L& s OB & ARl O R F M2 v
FHAEDNTG AR TR LT, NT U ART, FERBICEEL TR T L, BREIKE
LTHIMLTWAZ ERHALNTH D, ZD2EKEMALE L L, AT 2KEH
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S & LA O ERUROMRERAZR 5 1R LTV AR, BREOHESRITE L,
RERRER b AE CTh o7,

N8 C O AHFHEEMSTIL, (KNEFED K I U L OEE NPt D2 % /MR
IZL7eEToh Y | (KNERFRAEMF L, FBEE & PR O SIIE L D b E ORI
W EEZBND, L, BHOGIFIEEROREL ML CGHMET 25 2 &13T
ZRVRIZBWTEHOWINE L OTRHENH 5,

b R, $ERZTH R U LRIAEEIN L, EifdER 20 R o 20U Z Sl 9
HEWomE GRS -1) e 5, IR TIE, KT A Rilgh, (KEAE
R EDORBRMETR, 72 UBOBRTY B 7 ARINAEINT S &) il (Gt
5-2) bbb, T, 2MMeEA 4 #iE{A 1 (divalent metal transporter 1, DMT1) 73
s bR R Z 331 5 2 i Jm ORI R & 2Bl 2 - LT D Z E BBk
D, B RKITLEDMTI 20T 5WINNH D EHESNTWD, 2O b, 8,
g, DT ARZHEOS R 7 AWINEINT 2 4B A Ao OBiA Iz L 0 SR
AIREDN D LV, B ERGRIAE s D HERE (%) ANZiX, I RI v A2 X aFF4xA
¥ (Cd-MT) 4@k HE 1 (metal transport protein 1, MTP1) (2 X W L&D
ZENHERHI STV D,

¥ BB 2EMIZB X, HNIZEF TSI RI v Ao PSS
FEEMEF S FI 7 LARE (Cd-B) RRHF I FI AR (Cd-U) 2SmL7ene
WOENDH D CCHEk 4 - 13) B FERTIZ. I R v LAz 8Tt ~ T U D1 (kernel) .
b~ U DORER (seed) MOMELT KI UL (CACL) DK% NHLOT K T LB
ENFREERD LHICRAOKE LGS, o0l RI v AR ET, Hkh R
TLINSEDT R T ARINEIZEE AR 30%D 720, v T U OFEEN LD RI Y
LR EITRI 2 51272 D L VWO e GRS -3) 235D, Zhbid, 7RI U ADTE
ERE (R AERA RO AZR &) e (k. filk®, Wil y) 2k
DIRIIZZENAE LD Z EEREBLTVD,

B EBRICBNT, AZaF 4R (MT) B0 R U LAOBERIICES 35
ZLERCAMT OB T RI U LANBICELSER-TDEVOIMERNDHD, — 7,
BYHOH NI T LAEEE 0.02~40 mgkg TEH) S ¥ -8R TlT, L&D MT
BEIAETH-T-,

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

UbD X5 mBEnG, KU RZFHIICBWO T, RADBERINREZE FRT v
T4 T RSB DHEERN CR OBERGFR LR L 2~8% L THZ LB RY B2
bid, 72720, NEDHERIZOWTIERT2THY | 4% b IHHRINEE DS T 13k
SNHREThD,
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*6

HEEND DO R T ZRIUZEE S 240178

. 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.

X 4 Afin L NT AR

R BSIERETROBNEZFERR.

U AREHECID HIL EHitE JA LI LE DRIRIERE,

80
° A
60 |
3
= a0 |
=
=]
g
5 20 F
174
£
©
S °r
k]
e -20 } g
&  y|= -1.4008x + 80.125 *" o
R? = 0.4471 ®
-40 F P o
-60 i A i 1
0 20 a0 60 80
Age
FRNTUAREE, ERE L EOEZERETRLLZ L O,

% Horiguchi etal. (2004) XV AF[H CLEk5—1)
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Balance

X5 fEE—FEPHE T 2 (%) & FER, B (Cd-1) & 0RIf%

50 50

(J (]
40 40
30 30
(X [ d
20 o 20
2
10 s 10
©
0 o o ® Y o 0 ‘ 'Y
10 hd b
° -10 P
-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)

52 gk

Zalups & OfEFE CCHRS - 12) 12Xk d &, IBETHRIREIN RI U LAE, BAE
WAEA L Ciic L » THFICHEE &b, FFCiEEHo®O MT BNEESk S, B R
SULEMT BFEAELTCA-MT &> TEML, MERTPICBEIT5, /-, 7%
FA AT L0 JRE ISR S, BERAIC U AT A UREAICB LT D, iR TR,
A RITAIEICT AT I RLMT LS LIZIRRETBENT 5, SRERIECIER S
Cd- MT [3EARANE CRHRIN S L, T 5, 7 I U AL, BELIZE A LER
Lan=d, BIRSHAERDOKEND I U LA AMRIIERTE 5L~V THh D,

53 &EHE - oM

b MZBITDEH FIULOEHKIRERE CIX, 2AMNEOR3DNE L EIZERHL,
A Clk, TR ENEAMEOKIANER—IN D, M., B, B ~DEHE
X, FEFITA R, BREOREILE LS, HFOREDI10~20FTH 5, BIEE OB KL
B A~OEFEIRE T, JEBEE 1210 mg/kgfEE @\, BUCTEEEER T ol K v L
AmEIZET oMEL —EICFE Lo, /MR (1975) 12X D&, B FOFEUBIZEIT
HH RITVAREZRELILE ZA, 20 A EOB L THMIZEBIT 50 RI U ARE
NEMEOR L Z2EEVMEZ R L CGTHRS - 13) o X612, 1974402519834 (3L
BRS - 14) . 19924E 519944 (SCHRS - 15) 12 TIThN-REIc RS & B g R
JEDOFER AR Lz, BAANDOBEEE D I UL AMEIZS <, 50~60 Tt —7
LY U T 5, FHZOWTIE, FlKAmIEmL . BREO X O I2EET
oA Y A=A AN

FEeiA0 20 m R R TR Tl AT IFO N B o ABEREINT 2 CrEk4 - 13) ,
t hTIE, I RITVACERT S EBZLNDIFEEDRAETRE STV,
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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, B21EE TREE
(X#R5-16) @145 :0.13+0.07
BRE 1545
o1 | Fi385 | - |F:095 AT
(iH2-89) g;’g‘“ GIALLE 146
Satarug et al.(2002) 1997~1998 | w370 | w ;ﬁ:o,ﬁ ’ Y39 0D Cd-UT 1918230 1
(XRs-17) F-REIUT 011 B 41~508 259 &/ Cr. BEECAI8
BRE 181 51~6‘0§ 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. B, RO T
o A . IR E,
(X#k5-18) oigh) THEE | ~ _g;g BECdIZ. MSI=FEL N,
174
21 F o |BF:0.76
fifi:0.05
. 146£59(24~31) |& - < ESL. Bl
Torra et al.(1995) i?g’%"“"t” I I §§2;3.514.s<§.5~167)> BRHEF50-60FTLRL, LUIEIET, Egﬁ’é{fﬁm FEmESE
(Xi5-19) * FF:098050(032~232) | OIS UICERZELIZM. e
IEiR17~36i8 (hR{E) B FF: 001 F4RER: 0.01
i&z;m%(;ér@) g BF: 001 Eﬁﬁg 001
2~3011 1A ( ) : BF: 003 BHRIR: 0.02
Tiran et al(1995) F—AMT sER17:8 | w33 | B (PRIE):001~805 12~|e&i(¢9&1ﬁ|—> B 016 BRIR 008 |wimm = 7 = SRRESOS
ran et a BREISERIELE | 60 | “U50" | £y (B (RRME) :001~079 25~ 368 (PR {E) Boo634 BT 062 BRI 030 [
Styriattig ERAR (Fh R E) :0.01~2.73 |45~593% (PR 1E) ) BF: 151 BRER: 151 A
(X #k5-20) 61~6975; (Fh RfE) g BF: 056 FIRRR: 0.84
70~ 797 (s ) B: FF: 078 E4RER: 084
84~875% (FPR{E) B: FF: 079 BRER: 273
B E:39.6+358 FERXSY:0-1, 2-20, 21-40, 41-60, 61-9574% " “
Yoshida et al(1998)| ~ 1992~1994 [F:205+1.84 EER mmim\mﬁg ﬁm[g
BAA 55| o005 | M lEmpEwTis0azaas e s 9 & ‘*L%ﬁ;&"@ggﬂﬁkggﬁg
(X #k5-15) BHEEMT: 191340 T B 157 R OFF B ’
JFMT:250+313 4 (21-604%) DB B HEME
B:11.58+9.95
531 - |FF:1.561.68
fifi:0.56+-0.88
4 B 1384£11.28
NHY— _ X
sy | 27 M
_— & .871x69 52*.12’:."%%{7&&%@%3;% %E%‘iﬁg
Dy TH, BIEREOBEN R,
Tk i R ason R4S L TR, ZERUHE
11991004 ERHRDFTH, DFEFFOHERTASHIETL. A
(xc#Rs-21) 541 - |F 1814262 ORUIEMRAZELI ML TH
(0725169 ZHEHEZNUSNDRH ST TL
NUAY)— —E—Ej 143821158 BH, BELLDTIEAEL,
5&?;‘%‘%@%@ 287 - M |FF:175+188
il N | [mh:091+216
.9.31%7.05
254 F o |BF:1.88+3.26
ffi: 0.50+0.86
BACERIR)
1967-71, 1981-84
L - 135, LEEHX 53 :60-69, 70-79, 80-89, 90-99
Ha;%ﬁgié?;w “ FRE 352 ’é&“E Bt F—54L, 71.1, 665,583
HLR 6054 E {125,315, 295, 40.4
1973-77 F Bt 75|, 894,673,139
(ERIE N 51 = |pF-667 #4:94.5, 640, 629, 36.7 HEELIRK, REDE . REDE
Nogawa et al. (1986)) BLR-SER [ETEA, BRI DM RE TS
FEFHERSY:0-9, 10-19, 20-29, 30-39, 40-49, 50-59, A1 IRERE18% . LD HDHE28
(X#R5-22) 60-69, 70-79, 80-89, 90-99 ADEEND, T, JFFRMIED
. 103 - |BRE:9.1 BRE BtE:750, F—44EL, 366,777,771, 116, HREDQ—EICIF, BEITH R
AR FHRNR) 886,760, 615, 7 4L IZEATOEENEEN TS,
ZLE 60LLE %t 718, F—44KL . 34.3, 154,107, 139,
AR 113,105, 889, 816
EHE o BfE:146, T—HL, 312,542, 479,902,
105 - |§F:107 858, 8.30, 841, T—HEEL
107, F—HEL, 424,687, T—2EL,
573, 11.8, 198, 186, 10.4,
BRE: 7071420
55 - |E8E 3354227
IR(975) — foleal BRECAEMEBIS LML, SORTETE—5% AL,
7 BEA 0| os0 | M |BEE 08 TORETL. BUFER. FEME R U EEHBRIE. RED
(3Xk5-13) BF.46 BIEIE208 L LOFH,
— F R 063 FFCAIZ., RIS HELMEL ., 30-40i% TS {E.
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 #.
.58
fF:8.1
15 Fo(BERE:32
ElE:20

RER. uggBEE,

*RX DB T Hnmol/gZpg/gl HE (1nmol=112.4ng)
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6 ERETH R T LRE L Filn & ORBR

. 8,
140
-

1 3 (BA)

120

0.1
r=0.740

0.01 Renal cortex p <0.001

3
)

o'm' -! T T T L) L T ] T 11
(1] 10 20 30 40 SO 60 70 80 90 100
3 YoshidaMetal. (1998) X W i5lH (ks - 15)

80

Kidney cortex-Cd mg/kg wet weight

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

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

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

5.4 e

R I T AL, SRERIEDN DS CA-MT & L CIER S5, IThRMEREENR, B K
U LABRBEENE S RWEGAITIE, 100%0T < RIS LD, Lo, i RS B
NAEULD E, ARNEELSIOBICEBEL TWD I FI v AOHEIZ XY | JRPHE
BIXIN4 25, EOMREECHRE CIX. BP0 I U ABEIIBREE~DH K
U LA RN L, FONVEEIL 0.5~20ug/L LLFTH Y, BRORARED
0.01%FEE N IRPICHEM XD, (k4 - 13)

8 R 9ITHI 30l L ITFEDO B ARANDRF L OFEFOH K U AR Z R L
Too 1T TN, BESEZOMOPEREITEHR X 5, EPICHEEIN = FI VAR
I, BROERESNDIY FITLAED 92~98%TH V., IHE CTHRIL S 7ph - - EEE
MHPDOH I LABEERBRLTWD, 30FEMOELRD & JREONE - FhnlIsd
LR TRV, —HS7 0 oPEETREICS 5, b MR T 2H(EE -
FeoRiy- g B3 2 7 — Z 1d e\,

Z v MEIRFEFER T, EAREDR 0.03% X LE N SHRttS -, T v bIC
HE U7 FEZBRTlE. 24 BRI T 0.83~5.68% 0N AL 7 b BRAFAIICHEE S iz,
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#*8 1976 FEHODO HARD MO T - JRAPT B 7 A—H kiR
a) A KU LD (5 )

EDES o HREDLBE B it
RE=E() EBE=( D/W" (%) §Z (ppm) 2 (ppm) (ng/B)
FH 1148 15234625  65.65+25.63  24.32+4.67 1.26+0.67 0.33+0.18 19.4+15.7
(FEEEBIZ0~55%)
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%%)
i 174 19.88+ 6.00 84.88+30.39  25.10+5.37 1.21£0.29 0.32+0.12 25.0+10.8
(22~245%)
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

T RETENTEIBERE
RER/EER ¢ TsuchiyaK. (1978) L YA (CTiks - 24)

b) 5 HICIRTHED « R T F I U LY RO E M O R =

HERES * R #rh
(ng/) (ng/H) (hg/e) (ng/H)
1 0.91+0.08  0.51+0.11 1.57+0.28 41.1%6.5
2 1.93£0.34  1.43+0.22 1344022  59.6%17.5
3 0.53+0.17  0.79+0.36 2.1740.63  79.4429.7
4 0.84+0.14  0.76+0.06 1.67£0.53  53.8+13.2
5 0.67+0.09  0.96+0.32 1.97+0.86  64.6+47.5
6 1.6120.52 1.01+0.23 1.74£0.50  52.3+41.6
7 2.15+0.32 1.54+0.12 1.27+0.24 44.1+4.6

*TRDESE 2 ~2RN BN, BEAFRITEERRICEE . BELSHRIYLABRBEESH TR, 74 5% AREE)
% TatiM.etal (1976) LY &5IH (CCHk5 - 25)

#9 TEOBAKRNLHE 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 CTEk s - 11)
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5.5 WA

Tsuchiya 5%, V> a3 /X—hA U NET VT NTHE, FTHEEFHE L GRS
-26) . Elinder 1%, FEMEE IZ351T 5B G O LW % 20~50 4 (B
HEEME 30 ) ECEtHE L7z (OCik 4 - 15) . Kjellstrom & Nordberg (%, 8 =22 /3— | X
v MET AT EBOEM PRI Z T NZE 7.5 F, 12F L3R L7z, Sugita &
Tsuchiya (1995) (%, M AR A W IERERERSITICL Y, BOHI FI T LD
AR A 12.1~22.7 4R EHEE L7 TRk S -27, 5-28) . 2O X HITH RS
U LOEYFRPERIIIMEE I LD KES BARDLDT, 7 FI U LAOAEKRNENEE
TIVEBETHZ LIIRER S 5,

5.6 AWTFHINREEFEEE
FEHRREEFOBREICB O T, RTD R T AgEE AN AR
DN, R RGOS AR E R AR, R R U AR OE
<% (CHk4-13) .
MEF S Ko LEET, BRI DN K U ARE L KT 5, X 7I126%27
Lo BEICEDD FI Y AEBRECZ(LICHET S K v ARENKHOELTE
BELTWADZ ENbnd,

= A SE )
FIFER - T

X7 FEMUEEELMES L OBRY K v AECHD OBICE b7 #E P D RIvLE
(Cd-F) . JRY A FI v A& (Cd-U), MiEHH R 7 L8 (Cd-B) %Al

89 [ a. Cd-l (ug/day) 80 b, Cd-F (ug/day) o6 . ¢ Cd-U(ug/day)
n
50 50 05 \
P
40 40 0.4
30 30 0.3
A /
20 20 [y 0.2
10 10 0.1
o (o] 0 )
0 2 4 6 8 10 12 14 16 0 2 4 6 8 1012 14 16 0 2 4 6 8 1012 14 16 (Day)
18 F--~. d.Cd-B (pg/L) e. Change in
16 - N . 100 TN Cd-B (%)
N - .

14 N7 %0
1.2
10 so L
08 F

70
06 [ -
04 60
02
oo Loy 50

0 2 4 6 8 101214 16 18 0 2 4 6 8 1012 14 16 18 (Day)

%  Nomiyamaetal. (2002) XY 5I/H (ks -29)

57 AZuaFAFxAr (MT)

MT (X AT A VEENSERE > FEEQE T, @M LTI, O, I, VO 4
FEENRAWEEN TS, MT-1, TIFERNIZIASAFEL, 7RI T A, digh, 8l
ED2MEERA AL THEGRINDIN. I RI T LOFERKENR L - &b,
gz X, iF - BlCBWTHEEAR S, IRELEL< D, MT-TIE MT-IV X, £l
AR & AL O R AFTET 203, I RI U AICK Y FEAERR IR
U,
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MT-1 KON, 7 R oA, i, fighA A e 2085 H35, 2ok
WZE-oT, ONF - BEMIEANTHY RI UL LS LU THERED KU L2 X 5530200,
OMEHF TIX CA-MT & LTH RI U AZBE, OBE LR MT 130 KU LRI
BEOLLHE, OBBEMRTICEEL, DRI VLAOREBITZILETIENDHY .,
EODITONEETHS, MT & RI U ALITERNFESZ LTEY . MT 9%
ZFHE, WL FI DAL AL TEEENRETLEEZ LT,

WA, MT EAICRED BB FEZHRPERLINTNDED, BFRTIES I U AD
FPER B & BT S IT 2,

6. b MNMZBIT 6%‘%‘[%%?{[&]
6.1 Al

6.1.1 Wy AIgi&

SMES FI T AHRETIE, W RITVLAERHI RIULEAYNEIRICINA I N
RRZRAET D 7 o — MR E S N1k, R CHEIE DT L7 plsfs ShTn
Do APEERITIX, Z-CHiKIEIC X - CIHRINEE L 220 . Bz L b d 5,

BHEFHEZECLIBENDSH HIEERE CIX, —BICH FI T ARENIEFICH
VN, B D BT, INBVE S I ST BRE T R U AT o — ADZER PRI,
50 mg/m® TH V. MoFITIE, 5 EEFEESE L, BEEIT 8.6 mg/m’ TH -7, 5mg/m’
EHAZDH RIULAISHFRHIBRE SO Z LICLVHICEL EEZ LTINS,

¥, BIRFRCOHRIZE T 2O RRESEE, 77206, @FERS 757
FN 1 H 8 KEM. # 40 BB < BERICB W THERBREENE WL SN D
R0 AREIE, 0.05mgm’ EF2ESRTWD (CHk6.1.1-1)

6.1.2 FRHHEHER

1940~50 AR MCHE O BEZIZ O E WV I & KRN iE R 2 & b 72 ) Bk
BHRENEAE L, 2. Y, 72 20RBICEV A X RFI TLAEZHN,
fa A B N 82 LR BRSO EHE O FI v ANEH L2 itk
STEALEZLDTH D,

Flo. BRI TARENK 16 mgL OKERATZHRIZEMET R ZRAE L, i)t
HIZEE LSRN S D, ZOEKIBEROFRINE, 7 KU AEE TR CTllA
ST BN HEIEOKZR DMK Z 7 oTe, T OBMERREOER TIE, EH% 5] X
B L., BIBENICH R 7 ANERB UNVEELRDo 727200, WIREn=h R
SULRIL, OO TRELNATWEEEZLNS,

B, AMED RI U LAHREEREBR LI A2 OBBGRENZTIX /20,

6.2 2P

6.2.1 B~

TRERNRR SNDHGA & —RREOERDPIRZ INOIGENRH D, AiE TIE, B
KU LSRR -2 A L, iHEEE 2 L CTERNICED IAEN D, BT,
BRIV LA EGHTAHARN R EARAMICERTAZ2LI1ICE0 ., BENSWINENT
ENICHRD AT NS, AMEEEOSE (BiL 6.1) (21T, BERKEICEEA /8
Mohdn, BHREIC L 2EEEEOLAIZIE., BligS EELENSE TH D Z &
DILBOHINTWD, Flo, FReD L ) ITHEND DV IF—REZMbDT, IR
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S ULREEZT CTERRNICERVIAENTS R UL LD EMERELE LT, ITALRM
FhEELZ TERE T OBEMERENELLZ ENFHLNTND,

JESEIIZIE Friberg IC K D0 R U AMEEZITB T DM RN R OHRETHY .
R 7 MMEEZICBIRE SN2 BHEEREL, K9 FREAEORA~OPEEA I
HIEMETH D L s Lk 6.2.1-1) . D%, BRI U AMEERICE
B EHERE N TR S vz, RERIEICB W TR S g oS+ BE A
B, TR, Jva—A AU LA Uy REER E DS 40,000 LT OWE
DIFEAETRTUT, EFRREBICBODTRME THRIN S TIE T 21558 2
23, BRI U AL VIEARAE OFWRINEERENSME T2 &, 2O DOWEDRF~
OPEM R HEINT 2 Z L2V EH L7z GGk 6.2.1 -2, 62.1-3) .

fth )7, TEEBREE Cl3e < —RERICEBIT 20 K U A BRIk o FERIZE N T
I RARERSRER T AT 5 2 &3, BRIR « PRI Ko T bz sz, 3772
b, EILRAE) I 23 LA XA A XA REEOBREERE L, BREkiko
B D b0 Tide . IEMRMEICBT D HERINEENR TR TH D Z & Gk
6.2.1-4) | BEMEREIR, 7 VBEIR, RME D CBHRINE (%TRP) DK T A5 AL,
A B A A B AIEOBHEREE E I RIEA RN T 7 v a=—JEEit ' Th b L2
WraiuCTwnad (OCik 6.2.1 -5, 6.2.1-6) .

Jarup S, 4 R 7 ABEE 30ug/H & 70ug/H  (IKE 70kg & 3% & 470 PTWI
IZHYT2) 056, —BREFITITZNZI., 1%E T%ICBEHERENBIZEIND Z
L. FElo, BRZ OB DEFTIL, TIEIL, 5%E 1T% ICBEHREEENBIEZIND Z
EEHEEL TS (SR 6.2.1 - 7) . F72. Flanagan 5%, MfiF~ = U F 7% 20ng/mL
LT ChHEHRZDENTETIE, EFBRBRALELIY & FI 7 AORINNE <,
HRITLZEDEEY A7 REmNERELTWD (OCHk 5-5) . i, Tsukahara
HIE. EN 6 FFIRTEE DA £ 1,482 AR & —ReR Z8E L TRT &2 5 272 -
TWD, WG, FEBRES 1,190 A 2&fAE (~E7 1t <10g/100mL, 7 =V F
> <20ng/mL) 37 N\, $kRZH (~EZ/BrEL=10g/100mL, 7 = Y F > <20ng/mL)
388 AMOSHRRE (~E 7 1 B2 =10g/100mL, 7 = U F> >20ng/mL) 765 AIZ50iT
B IMEE N SRR ZHEZOWTHEI M NEERZ —H St 2 5B o@HE L, &
MAER O OFIBEED 36 %, BRRZEEL T OXHIREE 280 XDk &2 1T > 7=, Z Dk
B, BB, SRZHNTNORETHLIRFOAN K 7 A al-microglobulin (al-MG)
B2- microglobulin (B2-MG) ITHER LR ARSI BRI Z Enh, — RO AARALA
BAHEIZIE BD HND . IBROKGUTIT 2 IR WIBIER &I R Ok R Z Tlidk, B R
R LAOWNIIAER EFICIIES SRR LTS (TR 6.2.1 -8) |

i, OO THEORSRBE (I FI U A, . KB, BFR) ITEE LR
BWT, B R (R— 33 UAEEHRR) ISR 2 2 R mlREME 2 g
THEFFREIRE SN2 CCHR6.2.1 -9), ZOWFIETIX, 77 A, F=a KON
— 7 v RO = H EOIESKE BRSO EET 2 7k (571 804 A; FEH4EHE 8.5
~123 %) ZXRRICHIERAE 2TV, MR & R OB EFRE T NS~ —D
— DT AT o7, TORER, METFRORT D RI v AL, JRBEREDOFRIE L 72
LIRFPLVTF ) —LEEAEEBEE (RBP) . 77 7MlaEAE (CCl6S) KO
N-acetyl-B-d-glucosaminidase (NAG) & DOJIZ, BRI EKFIICH B/ MBEANBIE S
72o JRFI~D RBP, CC16S KN NAG OHRtEDAE 2 ERA-DBIEE S RED Mk
FORH A RI 7Rt EIZE OO TR, FELORBUZ UL, BARLHED
FENZVH YL S VT2 HLIXAT 361T D NI DOEAE D 5 53D 1775 10 53D 1 OEIZAEYS T
52 &L BN O B IR I RS E D B < B E T W ATREME 2 HERI L C

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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W5, Fo, RERTE, MERFORREDO EFIZE b, SRERAEHERE R E O
ELTHWOLNDIMGEF 7 LT F=2 72 b UUINIRMIE e ORIETH D B2-MG
BED LEMBEINT, 510, EROHMFEITRARY , PHRBICL > T R—13
VRS ORBIIBIER I N o 7o, M, Mg s R o ARESOIR PR KERHE
&L ORICEOENBIE I N, ZNLOMENS, FELIX, BRI Iy
ARKEBITIRTE I ND Z LI L0, BHIEL F— 3 UAEEIP R ISR L TR %
EBRELD LR L TVD,

D48 D ILAF DB ZFEHFHNCERAN L TREST L, 22D R RI T A (1 pg/g
Cr Ai) Mg Ko LRE (0.5 pg/L Kifi) LV —RERE L IZEA LD
LW DL T, B TIEH D20 ENFE o7&V FRIE, 1RO Z %t
Gl LR EIERESERoTWD, L, TOHBIZENTIZRY, £/, B
WO ZHEORET EOXIREE L LT E S N2 YRR B E T 2 Tt i
BHIMECIRF OBEIZ S 72 0 OERH D, ZHET, ZOWMEITEHHINTZL O 7%
— R ER B TP D B A B VR R 3 1 O B RE O IR RE I I E TR B BT S PSR RS 1
N2, IRFHINEECH 5, 5%, THA~DOEEIZER LIEHENMLETH D,
L2l BRERCZOEFREDALNG, D THURREDO I FI U ABRENFEOF
B EECIMBEREIC G- 2 DA BEHIC OV T Z s S T 2 &lTlEY Tl e & x
HiLh,

6.2.2 1 NI v A TEEEYR I RIS T 5 2

6.2.2.1 ITALIRMIE HERERE 5 D2l L UE

71 R U LAFBROMBHEFL, A XA A ZAHRTHY, 7 KT LOBRFEITIZ
ThRZ 28N (WER, =30, b, RBARE) DFHEREL-TELTLLDTH D,
ALAAFAIFRREZEHADDHMZ OO, IHEREETIX, 1976 120 KX v A 5
g R D R A T A HIE L, 4RE, 2o, EARKOFERO
FEEZ A7) —= 7L LT, ZhIZZ LT F= 27502, By FEEA
JR. %TRP, JR7 X/ BEoyHr. MIRHT A5 OFFMREZIT 5 & O T, BED B ¥
DKYEZRDS LTHIEFICRERNEREZA LTINS EiMlisnz CEk622-1)
1976~84 AEIZ/ T CIEREETH X Ic X v b R 7 & 885 Ye s R e A 23
AAOEER S NI 7o HEFBYRME A 1 ZITHEET 20 -5 T, KH, &5, 1S,
B, A, L, B, Koo 8 RIcBWTEmSN- (F10) (Ot 6.22-2) .
HIRBREZ AEAREMEZ R LEEICOWTE 1 B2 B 3 F UREZ AW TiThil
oo F2WHRZIE, B 1EXRBZBHEHEOWT NN 1 DU EICEY T8 2558 E LT
Fhi ST 2 R DOfE R, %TRPZHS 80%LL F AR LT-F 25 3 ik oxt% &
LC, ABEids (2903 H) TR JREREIR AT DN B X AR A3 FEhi S vz,
FLRDPDHE 3 IRETOR-RERA LT, By FEEAR, PR, 25T I BIR
DO3IFEHDH H2HEAL EICY T 2856 % NEMIRMEHIERT OV L L, &
HIZ%TRP 23 80%LL F D U > R IARRE DN T, MR H B RFEA A 2 2 23mEq/L
KO T ¥ R—v A% H5E121E DIARMEHIR T OfFE) L2z, Z
DFREFER D, I R I U ABREHYRHIEOFER TIE, IO RMESERE T Dk
W E DB IMIETG B IR T < GRRE L ORICA BERBRB A LT,

12 %TRP : Ri0E Y > AR,
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10 7 K 7 A BT R A 52

51 RG22 A 51 M2 B o2k B2 O3k B2
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= / T (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
¥ BRBIRELAR— N (1989) 25HaIH (Gt 6.2.2 - 2)

MEE BREREL A — FOHF T mg/dL Th - 7= BALZ mg/L ITHE—

26




6.2.2.2 ITALIRMEFERE R O & E D T4

B LU VAR IR L2 B T, 1979~1984 RIS E i Sz BETH 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
AT RE 2R BITReNER SN, ZOME, BT p2-MG HEft&Eos#n, 7 v 7
F=r 7 V77 AR TRBLE S, EMRMEKER T OBPBEI T
by ZOWEEIZBWNTIE, BT B2-MG O _LEFICITMBIC LD EENRBREINDS Z
EEIZ R0 IENRAEEEE DRI LIC oW TIE, AROTF —Z Bk 5 =
L, REECH 2 ERfEESh TV 5, i, Zhicxt LT, Flna A 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 AEKNTAER SN DK FREEAE MT ORTHEEENS RS f2-MG HEi & & [
HOZE#ZRTZL, TOHEMEIZA XA A XA RERER L ZOBEBIEEAREND
Sbbm<, WITH Ry LG EERETH O | IEEG YT R D
SEBERWZ EnmE I TS (L 6.2.2 - 5),

YK TEOW RFERG O 11 FRICFER SNTBHRAE TIX, FEOET
L7eHIK OB LERIZBWNT, KFA RI U LARE, WOITANSDOH I U AIRE
BORTPBEINT, ZORELE LTRT I FI VLR EDOFERIK AL LN
7o, R B2-MG HEtt B K ORH 7L a2 — A PR &I, A EISEI L T\Wie (GCik
622-6, 622-7) ,

0 R ) 3k 0D i 75 Yt KA B C DN T, (5 YLKk B R BT 5 AEREIZE L
o & A, BEEBMAIEIZIR T B2-MG HEfiE 1,000 pg/g Cr i T & o 72 #BRHE D K5
L SHERZRITE VTS 1,000 pg/g Cr Kiili T 0, HINIA LR o7, LarL,
BRAAEFIZ 1,000 pg/g Cr LA EOFAETH - 7-95RE Tl 5 H%IIEH L e ER AR
Do (OCHk 6.22-8) o

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

S i AR W g | LyE ettt i, 30 LA EOER 1 AL ENOEIREZITV., I R
U LNDEEC XD RAERSREREE O RREME N H D L B BN D H 13 ANE ST,
ZDN13AHDRF A R U AP EOFEEEX 13.1ng/L, RIEGMEE 7 A Th 72 (X
Mk 6.2.2-10) . F7z, JFYHURD 50 Ll EOFER O BFRZ 58 Lo @i i, &
F. B IS RRHSE RO 2 (O BM%R 27 L, B2 -MG B 10,000ug/L LA E
DERETHHH X, HYHIET 7.1%., FEEYRHUE T 0.65% CTh->7- (SCHk 6.2.2 -
1) .

6.2.2.3 ITALIRME HERERR S DR T 1k & oW LT

AL RAMEERERE =X, M RIREKICE AT D, BRI TLARNFERENE D a2l
NRAEFDITE, I RITARBOFEL LTCRY D FIvaBHWwWLNE, I RID
I YIS — S EEE L, 2o ok AR L T AERIZ, Rhs R
I UL ENEVEICH D, F. invivo T BEHMESTE T R U A
FE8 TGRS ORI OIETT OB K v LABEZ 50 UT-AE R, VO RS FE RE R
EEALRWRSRE T, RP A RI ULt EEBIBTPON FI U AEEDMICE
JAEERFME (r =061, n=33) BHFHEEINTWD CCHk6.2.2-10) , LivL,
PR R0 APRMIEA BT R I U AREOMRE (surrogate) fHIE L T 254
X, LT ORICHEE L THIT T 203N H 5,
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* 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 LAHEIRE G INEIC L D EEAEZIT D,

* R R0 SRR, IEARMERREREE N W IGaiE, BigF U
T LPRPEE BT B, IALRMEREERE E N A UG A . RIP A RI U A
HEE R34 5 (OCik 6.2.2 - 12)

* R R0 LPRIRE RRT DI, RIRROS A, RO - FROK
A RO B 7 0 IS AR EE O FRITE Y TR L FURO 2 LT F =i
FEAMIE L., B 7 LT F o RS- 0 [CHE L TRTTANERH S, L
MUy R VT Fo Rk, BRRLBEEL TSI, BTt L
D <. I EBE TIHEL R AR DS, LEER-T, RBHEA FI T LD
7 VT F = UMIEEE T DA, M A EET D ERMETH D,

BHSREREE ORI, JRPICEAEMBEICHEE SN D, Wb D E AR, SRERIR
PEER FUR & IRETERE ARICKANEN D, SRERIEEERBRIT, RP~OEDE ORI
B 3 g4 BRI EDOBANBIZ LA E T, 7T I U001 EE A O PR A R
Thd, ), RAEEEARIZ, Ko TFEEAEOHMNELRTHY , —HIZ 1~2
gL LIFMmTHD (Lik6.22-13) , ATEDSAS, A7V —=v27L LTR
FEARBICRBRESHOWON DD, REOH R UL X DIRMEHREREICE b
ROBEOEAROBZEITIL, BT 22 LIERARETH 5,

71 R0 L DEARAE BSREREE ORI & Uik, mAEPICAFTE LSRERIR TR
M SAL DD, ICALRANE TR & 5185y 1 88 PV SO R |2 R I JRTE
LTV EAED D L, fiE DRy FEEBEIZIERBP, U Y F— L4 B2-MG, al-MG,
MT 72 ERH D, BFEOEAEE LTEL, NAG R H D, AiFEDKSy FEEAEIX. T
NTMEFIFEL TND Z e D, IENRMEREREREEIC L 0 FRIGEDNE T3 2
&L OIS UTRF~OPEIENHINT 5, B2-MG IXh NI 7 ABREICH LT
PO BIKGFNIET D Z D, KO TREEAEDOHFTH - & bilR/A < &
LTHWOHILD, NAG IX, BOUNRAE BRI Y V) — DTFAET D MK fiF
BETHDH, RPICHREZ D NAG 1E, EACRMNE BRI S L 72 b DT,
JRANE - ME OB TZOHEENEINT 5,

PR O DE L OEFET — & 235 ECTHEF]Z2Z L0 6| B2-MG IXBLTE
THASIEEEL LTHWLILTW DY, RN BERERE F DR BAVFEEE Tldle v,
B2-MG 1%, BOEFER, VA LRFEGIE, NS B2-MG D PEAE D HENNT 2
D X 7eIRRBIC BV TR T B2-MG RN E5 L GRERIRIL B A @is 3 % B2-MG
DN 5, EOREE., TARAEEEEREE N 72 < THIRF B2-MG HEtt &I+
%o PRIPPEIE QMO R EREREFIC L 200, e b EiiEBRR ED
JRIRNC & B &8R4 2552, R EIMEFH O p2-MG D% i 5, I+
B2-MG 2N IE R THRT B2-MG PEHEEAMHIN L TV 2 3-A IS IT AR I R e
DEEONDD, EAILZRL TR bRVWREE LT, BEBLR, 7/ 7V av KA
PUEIEIC L 2B HRERRER ER S 5, R NAG BRI & & 7 2 UL, IR O
ELLED LIEEEREREICBWTH, REOREIZS U TRT B2-MG HEitt&IIH
m+szLThs,

71 R LK DR E RS RERE E O 2 1T 5 72D DR B2-MG HEi &
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DAy FATERL LT, AT =2 —F R X — 2B B ERE BT, 3t
HRHUIEE [ O SEIE & 55 CRBIE+2 X R Z) 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 D 2 ENTE D, RO TEEAEOSLA, EFRIRIEICIS W TEALR
AE IR 2 FFRIERIL 99.9%LL ETH D Z Enh, —HIZRICHEIE S LD B2-MG =
IFEURICHEIE S NS ED 0.1%LL FTH Y, 80~360ug LA N &5 (OCHk6.2.1-7)
—HIZHE SN D 7 LT F = BIZIIHAER EIC K D AZERNH D05, KIZ 1.0g %
b L, 360pug/gCr L V/NSWEIENSE BN D,

BRI AL ARBEREL, 77 oo —IEERNE R L CEBIRLE R RTA A AA
AN, BT REAOARZ ETZDERE T LHBEO S OF CIREMICHTED 2
Enn (OCHR 6.2.2 - 14) | IR B2-MG HEIEEIZHOWTIX, I R U ABREITINZ,
D EHERERE T OBWITEIE & OGS EZ RGBT 2 LER S D, A XA A4 XA
JROBMIEUEL L CTHW SN TEZIRF B2-MG HEit & 10,000ug/L (7 LT F = Dk
&I X5 A, B4 5,000~20,000pg/g Cr FREDIEN & H40fE) 1%, DD THEIED
WAL RABERSRERE E ORI AW O TE 72, )7, ANROZEZRF A (6.2.2.2 ITHL
JRAVEFSRER F ORI EZOT%) 8 R I v A HEHYME CH > 72/ NMIETIZ BT
LA Ok 6.2.2 - 15) 225, JRH B2-MG HEE & 1,000pg/g Cr 25 » A 7l
ELTHWDZ EMZYLEZ LI, ZOMEEBATZHGEIZIEN FI U LA~DIREERE
&R B2-MG HEift B B E A O T AR & OISR 2 E-FUSBRA AL T 5 2 &3
WEEhTH5,

6.2.3 N T LG K OVE ~D R

6231 TF~OEIZHEHT DA

1 R U ARG HIRE RIZB W T, Ko ERAEORTHREEOHNZ &
78 9 IR RIS E R L5 LT, Z ORISR e T 5 L. b
s YRR A XL, DI ORBIERE N O BER S MNib- T
A XA A ZAFFHOMBIRER TH 2 BWAIEE BT 5,

INETOEFHRBICLSTEH - vy AR ORGFID TONTZER2 T FI U A
TEEA eI T LR AR ) ek, ) RS ik, Rl PR T (B xR T)
D=HThHD, ZITIE, INLOHIRICKITS I RI T AREET - I T A
R~ DOREICEAT 2 E A2 PR T 5,

B L) PR O 7 KX 0 A B YL UIRIC IV T R B2-MG BRIt &Y 1,000
pg/g Cr DL ED etk 85 ATl Ry o At EORIN, RMEICB TS5 U F
W BERE DR T | MG RS U IR EE DKM, 3G T VA U AR A7 7 & —BIEMED & E,
FOVEROBONEE SN, S6I12, ZRBE - Iy T - U AERE ORLE
IE. R P2-MG PEtE & A E BN A DA, RAE S REREE o FEAEE & 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 s
DEE (BHE21 A, P13 AN) Tl B 3 D REHCBIT 5 g T 25- kg e
XV D REXEFFEEANICH -7, —J7, M 1,25k b e % X > D REIXIE
WobEEE R L, KO OIEA LN 208, MR 1,25-KE ke 2> D
REIRERIRIE B & & ORICHBERFEANEO b, #iET 517 v v EE 75
F MR IREIIIRT Uiz, 72, SR EE L T, Mg Y S mEOKE, g7 /L
HURAT 7 X —=PIERR T AT F DL PREOEEIC R S5 E AR EERO

By AT Y OMATE B OIEF R & 5 # 2 KU 5,
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TLENR B & HITERO BTz, 7ok, MR REIFRIRS VT IR IE R ERREZ 0
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 EMENEE R EE EZ R L TWD EE LT,

[AERIC . RIFFREFRTIC 30T 5 @ O SR ERERE F 4 A 7 ot G O BB
BROFERN S 11 N (B3 AL &tk 8 N) IZHHALIEIZRFA OF XA Th 58
WEBZAHTHIEBN RN ENT-, 2D 11 ADFEIEH ORI FIIT RS, 9
A (BYE 1 AL &tk 8 AN) IEBILENREL TWD Z ENME S Uk 6.2.3
-3) . REDARAEXIGE O O BIRMEEERE 2 OIS RBEIENLE L e (B
T TRamEigE) ) 25 N (BEs AL &tE20 A) o 1SEBORBBRICL S &, &
FERRINGEZ VT F =0 O8N, 7 vT7F=2 7 0T 7 ADIKT, %TRP DK T,
PR B2-MG HEMEE DM & A R EEREREE OB/ T D (SCiEk
623 -4) . ‘BWALIEDOESEL T, EMIRMEEREREE (B2-MG, U Y F—2A, NAG,
RBP O PRI E) KOG LY T A - U FEEFB L, EBUR O OSSR, ik
AN T L U UFERE o &b REMREEEH 2 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
WER LI L CEERENES N ENRBO LTS CUHR 623 -5) , B EHMiE
BEREZ R MG A AT A V> PRI, 15 Y sk O ST A7 SR E B RERE T O 51T
X, FEHY I E R & B L CTH L E BICHERICE L . BIREEHEOTTHES RIE S
7= (CCiik 6.2.3 - 6) o BEFD 49~50 4E DA R 2 7 A HHHYHIER O —F R iz n
CHLNLIRAMEPERERR T & 2 S d, AkREA0 72 R B3 LB & e S uT- 86 A, 2
NN TE IR EBRR 2R 03 F2hE J v, 8L & R OB HRLIEN RS Hiviz, (X
Wk 6.23-7. 623-8) ,

— 5, feERARERGL LG Yk O A Tl 30 LA EDOFER 1 5 AL EAEXRIC,
B R MEYAR DB TE M TN, B RS E D 13 ANk L
THLVY MNFUBRESEMNMTDIL, ZORR, BLU M UBTEIRIEEEZ NS
FVIAEAE Lo 7= (OCik 6.2.2 - 10)

WRIZR A NI T LRBED RN O LMHEERERMNRICEBEELIRT D FI T L
PEE L OBEA B SN TWD Lk 6.23-9) , ZOFHEICLD L. 40~88 %D
#E 908 NDEEE OB BIEITFH E & HIIK T LW, i, RS B o A
B CRH 2RO %) + ST YR 2, 2.871.72 pg/g Cr) 1E. 55~60 5% £ Tl
s & & HIZA B ERMEm 2R L7221 60 LA TR T L, BEEIL.
s - PARE - AT 4~ AA T v 7 A (Body Mass Index : BMI) (2 X584 %15
ZENL, INHOERIENIRF S K T AP EZ N2 72 EREUF T &2 1T - 72,
ZORER, il - MK CEEOICIRE L TH, RS RI v AR L BEE L
DORNCAEDHEELRMAENRRO bR b, —REENLON R U AARICLY
BEBDD G20 END ST WD, BE, KB 2EREIEETLE
KiZ, FARBEOLERLVE O PR RE L, 2o e UCGEE), REOR LS
WEBERER TH D, AWFTEIE, 40~88 % & MRJAVWERI X 52 2 [RIRFIZARAT L TV D 03,
ERRPEE RN X DT 21T > TOAUE. B R U MMRNATFS Lot O 5 I RE T
HEOFMIIOWT, KVHERMANE N EBbnb, 4%, B4 CER
SNDH RI VAR, COREFEEICHELHX 20250 TE, 5756508
ROLNDENWZD,

6.23.2 B« T MBI L FORME
ABAAZAIROTEEIRENL, AL RMEERER S X VB HERIES & 72 5 Bk
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JETH D, BEHAWEIE, AIKALFEEIC X 0 AR L TR W B AR O8I0 L 7- 1k e
EHMBFRICERSND, HENHEMLTHLBEHETIEARAVE W) RE
(Hyperosteoidosis) &b D726, HHALIEDOZWNIZIL, B omgl, WIS
DOBFINGIRACEEIC LD DO THDH Z EEFEATHILENRH S (5K 6.2.3 - 10) .
HIRAIE, AIRALRTR & MEEN 28 & AIRIEE BRIV TiIThbnb, 7 7
HA 7V RPUEWE N Z OFAIRKALRIFSIZIE L Caea BT 52 &0 b, 20
BEFMR L TAHRIGREEZ 2T 25 2 LN TE 5, EAE Il s L@
ENDDITH L, BEILE T E#S SN2V, ERESNE LTHE L R
THERE & AU,

WAL RANERSREREEIC L D ) V RZ B FERFREO O E S TH D, U U, By
U &L BITEERO B S Th D, B2HE DU DK 85%IZF 4T 5K 600g
DV BEIHIETDHZEnD, Bl UV U OIFRECEEZR-LTWH EF X 5,
—J5. VAL, L RE ICB W TEHRIN S, EORIBRESHE S TnD, L
72D T AT RS FER IS REFE 2212 > TR ~D Y a2 DR BEDMENERIZ 72
e U UNELLEFEIICHKE SN DR, I oEm, BRRORL . AKXk
DlEER EOFRBEE I T s (k623 -11)

B R T LOENESEECTH 0 . ITALRE RIS RS L C IR REIC
R A RAET, B ILRAE o A R 2w A el i, RIPRS T EEA
BRI OF D U 2 BRI EEE K OMEINET > R = 2% B9 2 & O R
ERRRERR E M £ CHiAx OEBEDOIRIMEEERENZ B L T D, LTER->T, 444
ALAIRICHLENDBEHAGIEX, I RI A DIRMEREREIZCLD LD
(cadmium-induced renal tubular osteomalacia ; 7 K I v A2 X B JRAIE HERE R =B dik
fLIE) EEBxbnTnwbd (k623 -12) ,

k. MR IR, B FER Uk 6.2.3 - 13, 6.2.3 - 14, 623 - 15) K OVESH
& (k623 - 16, 623 -17) OFEICESE, BEEREZ NS TICHI KI v LAD
BASOEZFEN LB L5285 E&ERD PO BRSNS AE U CEHRIENELD Z &
DRI TNDH, BRIK - B L, SEMREERREbRE SN T0nD (X
Bk 6.2.3-18) ,

6.2.4 FEGER~D 27

62.4.1 F%0E

S THEE, MEEEOEBMERIENSHE SN TS, RREEEL, EYBREZOL FIY
LD > TWDHEE - ZERTH D, Zhd, s omeEIc L
STHEINTWDER, ENTIEHRE ST,

6242 TXuE

71 R ULED PFDMEZEZ TRV TIR, B e EAEE O PAZEME TR B R X
NT&l, AV—F 0 TlE, 43 ADOH FI U LH0 T EEE T, FER IR #E-CER R
BOHEMEZ & b7 ) EEREENRE SN TS, A XY AT, I FIvACEMY
WNREE SN E (RS RE R ENAE LD Z ERRESNTWD, 2 b DJEH]
%, BRIERSOM AT A O IiRE & W S 723, JRELERERR IS e STV ey,
ENAFZETH,. 7o —R YU U AfREZ O ZIPREERERAE T, 7 K v LB UV E
EFDH L, FREEHETIEEOERESMEE (FVC) —#% (%FEV,) . FVC O
75%. 50%. 25%D i EEOTREIZ S B L, (RIBRERE TS FVC R%FEV, O
KFRHESINTND (CHk6.24-1) o I I v AG#E 255 L L X i
L0 72 AH 17 NTOVE ARV EMARHERE & St B0 2 AT A8 b7,

7 AV B ERETIL 1988~1994 2 FE i SN 7-FREICIHB VT, 16,024 ANDO—fi%fF
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6.2.5

R X RICHEEIESE 2R Lz E TR D R I U APEE & MERARHE & O RFE A
RO, e, M AR, BE. W, BMI, 2YEZ O GYEEOL) | B
JEFEE (FEIM T O Z N ap/y 75X B | R aF=dpttE, FEA
D HEEREZRE Lo 2 A, B EMERI BV TR, RS K o Ak
& & —f& (FEV)) . FVC, %FEV, DRICH E 72 ADOBEMENGED DAL A, FERRE
FRICBWTIE., 2 0BRIZA LN o T, XN EEND I RI T LANREN
T ZREEE U7 R g R FR D BRI R L QW D ATREME SRR ST (OCiEk 6.2.4 - 2)
Flo. BRI LR RVEESR TRE IR EZH S NTERBOBRBREIFELCRT, UK
2 U LADOBREFREE L RFEEFICEE LTV D L OBEEFHESRE STV,

INHEDZEND, MRGR~ORET, KEEZ N LI FIVARZEIZLLHO
THY, BOMZH R U AU X HMERERR~ORBIIR L EBE T b0 L
EZHID,

i I M OV LS SR~ D 5 788

EMLERE~DO T K U AREEOBGICE LT, BHORHFHOMRET »~ F & Hu o5
BROMTIR b0, BILEENSIEB I SND EoMELFIEBZ a2V EV I #
ERbLH, £z, BHEOD R 7 ARIMEE (BCEK 0.1~5pg/mL) 1%, BBk
EEBEBIITICEFHRME ERZ5 B3N, GHEOD NI U ARET
1t BHEEREENEEE LEMEEITEC T anE omRENH 5, 2F0, BRI Y
A X D EMEDOFRIEICIL, B IRMEEERE OB HABIR L T2 AIREME RIE X
NTWD Tk 6.25-1) o I RITAZEAMEEFOA D =X LHENS, L=
VT UXRFT UV URENT DAV E S, mMEEEHICHT D LT R
LU CoER#EMIC L AIME ER. HHWEH R U AREICE b5 Mg shiER
FTHLHMENEZMEFT O R R0, —MbERAEER & OBRI G S
TWADFEIIAATH 5,

bt R OEAIIE, FIRRESOmE I E A AR L LI & 5, i) E B e R
i, BRI (L7 S L VSR Lok E R OME O v M BEERE (22, 187
ANET119N) DA RI 7 ARES Cd/Zn BELNE W & (LR 6.2.5-2) | W
IR Z 2 TOW AR WEINEEERITEFMEREL Y S MER D NI U ARBENE
BlzEnweEsEshTnwsd (k625 -3) . —F. Beevers Hid, IEH I FI oA
REOWEZITV, MEF A NI U LNRBENEMER S RBEECHERERZIT RN
&L BUYEE CIXIMET I RV ARENREETHLIZ EEHRELTEBY, I RITA
WREE & MEH DV TR L DBEL S ET 28E b5 (OCHk6.2.5-4) .
AT, 7 R UL BRI BT 2 EFMBA I Th TS, &L A
) I BT 2 B R MAE R RERE E 2B 95 40 Ll Ot 471 NExtgel Liz
T ClE. FEVE YRR D 2,308 4 D Aotk & b U i EAMEVME B 258D B (5L
Bk 6.2.5-5) , [FEERIC, BREITICL > TITONTEAARO S K v A LBG Yk 7 4
AT & FEI5 Ye g B oD i i T R AR R & el U 723 Tk, ) IR BR) T e g & & 1L U
) A B 0D R AR 13 R (R IR RS2 oD e I P AR SR, o B Mt | 2 bE A~ ME ) ©
Hotl LK 622-2) . F72, A1 XA A X AFROREBESCRIBBL 2 9 5 EE
B L UCHIE S =38 O M E Al & [RI4EE O xR & el kgt L7z & Uik, %/
5 (1977) =<° Kagamimori & D¥E (SCHK 6.2.5 -6, 62.5-7) BH DB, WThbxt
FRRE & b3 2 & I & PR E S IR E S LTV D, BLE RAE
BEREE N HEAT LT BETEOSAIIE, B B T AREGENE B2 40H) 4 2 55 R 35
LBITWD, Zhix, T MY v ARt ZHIET 2 L= - 7o X AT UV U RORE
(3CHk 6.2.5-6) | &2 WA RS FFRINEEFIC L 28 N o LAgkit&ED
i (it 6.2.5 -8) RENFRKEEZZ LN TWD,
INDOWEERANNHNT 2 & I R U LgE L M ELE) & ORIIC—Em
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~OEMITRD bRV EERBND,

6.2.6 FENA

L E DOFEIN AMEFHIIZEE LT, BB TEEMENH D70 E 5 DX EE 22|l AL ue
L, BarE %@%%@kwm\aﬁﬁﬁ%QEW£ﬁ & 521X DNA £+
W OFERREF SN TS, IARC OFMEESAR LT,  RI 7 LA0%E
BEMET, SEDCIRBEINT, IFHERICE O TEIE b THW SR ST
Wb, iz, B RITLARE MY URERICBW TR A a A L S5 2 L
. R 2 BRI L2 WBED D R U AL ;5DNA%ﬂm#ﬁ TXNTW5

EBREICBIT DN RI VLT EDRENA Vf\ﬁ§<@ﬁnﬂ&éhfw
%o 7w MIZH K WA%%A\E%\%DT&ETéE FEEL, Wi, RISZAR. 3Ei
%\%UK&T%%Wwﬁﬁﬁu IZIEBORIENRBD HILD, )i, v AL R
H—TIEH R I 7 LDOFRIMNANZBET DHF5EIT LD 72 <L BB AIZOWTHEREN
&ﬁ%ﬁ%wo%%@# EDRNPADBZ VST EIORKOUESE LT, Yi%i
e TéMT%§§®@Wﬂhﬁéﬂfw

bt MZBITDHH RITLERNALEDOBERIZ F%#é%&ﬁti AT 2—T VD=
e IR 7A§$&I%®ﬁ%%@%%ﬂ%kbﬁﬁnf o RE S OAN AL 10 =N D)
FESR. B R U 28 UAICIRE L2 8#E 2BV TL BNZARDS A OFEHE(L R b
DHE Lm#oto%@%%£Mﬁﬁﬁﬁbm,3m5A@%%E%n$ rE LT
FENT A3 72 SHUTUWNTZ 23, BINEHRS AU & OB, B ORE TITHAL TS, &
7oy S AT, S% A EKUETIRREIZR B Ll Sz, LasL, BERIEOT — X i
I &9, @%l%&bf*&m%/&wtm@7:~b®% ENDH DT, D
MR DB R T DX DM DFEN AN DN T OREFmITMESET ;’F?ZEI/\ a2
fth, BHTOWME (CUER 6.2.6 - 1) TiX, 1947~1975 FEICHIO TEFE L. &IK | %)
fot L7283 926 A% 2000 4% TiEBHF L7- /55, MHEAN A OIEAE(LE T (SMR)
28559 (g% 4, WiFHE 0.7) CARBICE -T2, MidA® SMR 1T 111 (g%
45, HIFHIE 40.7) . BISZAR2S A SMR IZ 116 (BIZ28 9. HWifHE 7.5) L WTh b h
BT olz, UEORRIY, I FIvAMEEmne MIinAzsl BT &
DOARFILZEF S 720 st T 7=,

K[l National Institute for Occupational Safety and Health |2 1% 4 K I 7 AFESK - F4E
THOEREE ORMET — X IZHEDS I T, MiRNADRIEIZH I U7 LAHREE LT
5L OB RN RSN CCHk6.2.6-2), LL, 2RI L T, W—DITH%s
®g L LT BIOMFE TS fEE’J?‘i%ﬁMb\Téﬂt (iﬁéﬂ: 6.2.6 -3) ., HNRNASETHEIC
BT, BREOE RFEOREMERH L Z EREHINLTND

HARDA R v L t-HEE Y f@idz BIFo#HETH, 7K ?A}:%ﬁfﬁihc:ou\fﬁﬂ
e 72 B [T S STV, Arisawa B (2001) BEIGEXHE O S K I v AjGYL
Hs 2381 520 A OEREIEREL (SIR) [ICOWTHAEEZIT-oT2E 2 A, IMERIR
%%Ekbtﬁ@%ﬁ A, R B2-MG HEiit&: 1,000 pg/g Cr LL_ERE K O 1,000 pg/g Cr
RGEETIL, ZNEI 71 (95% CT: 44~107) | 103 (95% CI: 41~212) K TN58 (95%
Cl:32~97) ThO ., BRAOEINIA N> CLHER6.2.6-4) .

1%3$ THIRE N2 IARC CETIEL, Tk MTBWTERNAMNR S D L ¥+ 57

WA B 5 LW HEl (Fe—F 1) tR#EEnTWwWs, Lavl, Ei
@;9 KT 28 ENELEH 0 . IARC OFEMOBRHL L 72 > 7-FHENF IS I 1T 5%
TBLNVOHEER EICHERNH D 2 Lnn, Te MZBWTEBAMEND D LW

ZIZEFLAS R HALTE Y . EREIMICIB O TRED ARG D LT 51213+ 72
REL B D (Z—T2A) &#é:&ﬁ%%&@ﬁm%%é(im6z6s)

bz Ent, SEVAZFHMEORGE LTS RBREICB TS D KI 7LD
EWREERE T, WUONCELIAERD D L O EE I Z LT LV,
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6.2.7 ’EfTik

T RI UL EEMTHEOBMRICEIT 2RAIC LU, sl I o s R v A+
VYL IS R D SMR 1%, FEVEYHIRIC LR TRV & o#eE (R 6.2.7 - 1, 6.2.7
-2) Bdhot=i, 0%, TORMIIH I v A EEERIEERZ 5L L8
BOREMEIZ L > THESNTWD, T72b056, WTOHIRIZEBWN TS, BEE
ORI &AM TR ORI & OMICH BERBIFRAEO b Tnb Ok 6.2.7 -3 ~
6.2.7 - 18) .

AZAAZ AR OBEBEF L, REASLRESRMEO D R I U A BEHRERIC
PEARTAERMELS CUHR 6.2.7 -6) | AFHIFIZA 2 A A4 X AREE T 34 4, &
BIEZRE T 1.6 FF CUHR 627 -7) BREL W22 ERHEIN TS, £, @)l
WIRO A Ko A LGB ERIZIS VT, AR 10 mg/dL L EDOBREREE . 10
~30 mg/dL, 30 mg/dL LA D 2 B /31T, BHEREREE OFLE LT & ORE 2 MET L
T ZA BEAROEE LT Y A7 L OMICHE-SEBERABE SN TWD (SCHk
62.7-9) .

ANNERN BRI D B Ko A HEFY I35 5 28— NRES TN, 1981
~1982 I TN - R BT EDZZE 3,178 454 9 FREH L, JRF B2-MG
PRMED T > A T EE 1,000pg/g Cr lZi%E LT, 2L EOREOREZ GIERE, 2
DEMEARTE OWREORE A FEVERE & U CHBRET LTz, ZORER. BitE# D SMR I3,
5129.5 (95%CI : 104.0~155.0) . % 146.0 (95%CI : 121.5~170.6) &, &EIZtb~
THBEIZE -T2, FERIC, BMEREO SMR X, BT 78.0 (95%CI : 67.1~88.9) .
LT 772 (95% Cl: 64.5~89.9) LA EIKVMETH 572, Cox il NYF— KET
N W EFTCH  GPEREDRRMERRIC T 28D Y A 7 HiE, H 14, 18 A
BlZmhole (k627 - 11) o F7o. IR B2-MG HEillt % 300 pg/g Cr Adifi. 300
~1,000 pg/g Cr, 1,000~10,000 pg/g Cr, 10,000 pug/g Cr LA ED 4 FEZ 431 THLE &Sl
PRAMEFEREFEE O H B-FUSER AR L7 2 A, LD U 27 i 300 pg/g Cr A&
iz 1 & LI2RE, BOKRET 127, 147, 1.69, ZTiX 1.58, 2.04, 2.43 & JRH B2-MG
PR RO E L2 THED Y AT L FEICER LT Gk 6.2.7 - 11)
S BT, EARME R EOFRIE & L CREA., REE, RPT7 I 7 BEHANT, &
BIEICOWT A y MATZEICESESIEFE & REHIC O LIEEA . SREOBME
BEDORRYEREICKI T AT 2L LY A7 R AEIC EH LT Uik 6.2.7 -
19) . 728, RH p2-MG HE&G5MHRED SMR O _ERICEHE T DK E LT, OA
A JMNREZE LR STV D (CEk 6.2.7 - 13)

I BT, ZORBEEEREDOZZE A 15 TR OUHK 6.2.7 - 14) KOV 20 4Ff (SCHk
6.2.7 - 15) 1BBF L7265 R Tk, Bito 9 FERBMER 2 XRT 2N ST,
Friz, IR RI U AHPEEZ BETIE S ng/g Cr R, 5~10, 10 pg/g Cr LA Lo 3
BEIZ, 0T 5 pg/g Cr A5, 5~10, 10~30, 30 ug/g Cr LA 4 BEIZ/3 1), 5 pg/g Cr
RIMIIHKTT D 5 pg/g Cr LEDOBEBELTED Y AT taRat Lz 24, BT 1.14

(95%CT : 0.94~1.39) . 1.45 (95%CI:1.12~1.87) . ZMET 1.26 (95%CI : 0.98~1.39) .
1.55 (95%CI : 1.12~1.87) . 1.89 (95%CI : 1.20~2.96) L IEENEIMT L DIZLE 73
STHTDOY AT N EHT L2 ERFESINLTNED,

FIR Ve S O g (B - k) o B X v A B3y el RpE A= 2
IZ2OW T, SMR ORMEER & L CTHYUMIRZ STt HoaFER (40 %l b, 22,429
N) & HWIZENMTOITZ, 40~92 D B 1 275 4 & /f5 & Uiz 7 HEROBHFHA
Tik, R B2-MG HEtt &A% 1,000 pg/g Cr LA ERFED SMR 1%, BT 147 (95% CI : 76
~256) . #MT 135 (95% CI: 94~188) ToH V. flLF7, 1,000 pg/g Cr Kl OHETIL,
BN 67 (95% CI : 46~94) . ZeMEN 65 (95% CI : 39~103) ToH -7, RO
I, 15 FEHOPFAENL AL TS Uk 6.2.7 - 18)
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RO AR, TR RICE TS0 R U AREIC LT,
B M TPHRNES R D 2T L TS, £7-, EEEFOREICEL T, -
BEVE YL Ik N OB 721 Co iR Tid7e <, B L 2 HEM D IE 3 & 72 b’
FHTHLAZLEREBEL TS, £/2, SMR # EH-ZED v FA7EE LT, EiE
DOFEFIRENOIE, RPA R T LM EIT Spg/g Cr 725,

6.2.8 FPEE « N« AEBH

R I T AL, MEENITITIEEA STV IAENR2NWZ0, MIXEERROY &%
RSN TEBLT, FERITEDODTIRLILTWD, LEHEE 42 NExtg s Lzl
ME AR T, I R U ARE EAPRITEI PR L ORI TN D
(CCHR 6.2.8 - 1) o JRHFD K v LPEHER & RRSIRRIEE . SRR CHE T 0 Bw
R ELORICABERMHBBEBER S -T2 ENHE SN TS, —fREREESCH FI U4
BB B A EREZ RIS E LFAENRIZIE, FRCED B 5 & ik RkEE I
B9 45 RUITHE STV R, FHEOMRSRIC I8 B LTl 1970 4E48H
5 80 FARICHME N S, Filf, T TELEARHICIEE Lk,
BB Y B — 8 S AEEN R SR DAL 22 S A 2 1 TN D R RENE A RIS 5 R
HEHLHEINTND (621 BiEEEZZM) 2, XETIHMOESRECEORE L K
TERNWZ LD, Fima g2 Ei3E Ly,

FBHEOHN RIULE, v b w0 RREEREMICEBNC, HBREEZRET
HIEWHMOLENTWE, i, 7y bERAWEEERICBWT, KA EDOD
RITLART » RaFrSBEEORT A sa P U/ IKREN LR LvE AER %
BETHZEN, R—OMREIN—FIC Lo THE SN CCEk 628 -2, 628-3) .
8 WD Wistar Rl T v FAEB L TCTF A MRATu L2545 L EBIC X0 ZEHE
L CWERN IR EEEOHMINNRD bND, ZOEBET v M RITL%E 10
ugkg KEOHET 1 B2 L 2 [\, BENERZIT-o72E 2 A, BN IRK UG 5EE
BHNAZED SN0, FORITHT > Re X AEfE BT 48Ry 7 a7 a 6
B 5Tk Lz, LR ->T, BRI VAR, Ty a2/ EENM 4 51EH
EET D RS Ok 6.2.8-2) . i, E% 28 HHDO T v NOIIEAZHEH L,
TA M NEHERRLRBRFIETH D T ERKRBREZITo72 8 2 A, 5 ngkg (KHE
OHEDH I 7 Luw 1 REENESGT 52 LI -> T, FEBERNEBEIN-, &
ZAMN, mA Ma s AR ESESICIZ 53K TH D 1CI1-182,780 Z [RIFFIC&K G- 5
EL I RITAIZEDBIERITRO b ho Tz, RIS, FLUIRMAROBEE D EFH,
TARBFUBDHWVEN RITARBICIVR DL, 208 I ULAREICLDLE
I3 ICI-182,780 IZ X W 4| iz, T D DEENBIERINTZT v MTBWT, (K&
D LA IR I 1T D MBS TV AR, HIET v M FI U A% 0.5
FlL S pgkg KEOHET, MH4E 12 HE & 17 H BIZIERENEES L7238k IZBW\ T,
AFENTEMT v MiE, % 35 B B TIREOHEINSOME # 0 B AR O e 2358
Do, TO—HOERIZE > T, BEREEDBEIN2OVHEON KI 7 LAR
RNV AN ERET S Z RSN (LR 6.2.8 -3)

Fo. BRI T LABREROBREMR %5 &8 2 TEEICHBROKEILAT a4 Rk
FWEHE (HSDI11B2) #PLET S Z L8, b MEMRORFEMINZ 72 28RS B bR
BREATWDH STk 6.2.8 - 4) | AFME L OBIRIZIME TIZARV,

Mason (1990) 1, » FI 7 AEEIC 1 FLL EREFE L Z 250, BEEDO T R
RULBEPMTEA-BRERICG X HDEELMETT A NAT | WHIEKRLE
. ORI AR LT AR L L TR LTV A, BB OZKT I K2 w7 AR
OHEE LT- 2D B v ARBEEITEKAE LT, BORERISHEGE M ORI MR I 2 by
BRI, M TR =R AR IE KT DB AL N2> T2 (CCHk 6.2.8
-5) .
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BRI U LAOBMIZERT B ATEEEIC KT T 2OV T, Gennart 5 (1992) 13,
1988~1989 412 83 4 D F NI U AMREIEHES (CEHMREWIR : 24.04F) | 74 4 Dfh
IREIEES CEMRGEMIR 107 4F) | 70 5D~ W U IRBIEES CEYIRZEIR -
6.2 F) KON 138 £ DOIEMEHERE &2 M BRITARE IO 21T -T2, TOREER, B K
U LREIEEE ORT N R v APEIEIL 6.94ug/g Cr TH Y . I K I 0 ARGBIEES
DS DIEZES (lpg/g Cr LA T) ICHA_RTHEICEE CTh - 7223, BBHF O MR,
FEBRBEREORBE I THERENRD OGN oTe, TOZ DL, B RIT A
W2 DN AERERE ST ] T BB T L < 7 Ok 6.2.8 - 6)

PLED X512, 1 R0 LA ORRERRECH T ORGSO OFR N IgER 2 X 2 A5 EN:
WIZOWTIE, B FEXRE LIEEFT—ZDLITBEDO L ZAKENTH D,

ZIVE CTOEBEHEBI% T ORHE

7.1 TARC
IARC X, 7 FI UL LT RITLMEEMDORPANEIZONT, B MIBWTHEN
WERDD Z L HRm TR A H L E WS HIENC LY, I RITLET I T LA
k& 7 nv—71 (B M LTEIAMERD D) (h¥E L CUik7-1) » —F
Tid, ARILE LRSS 12 BT DIRE L~V OREEICRES N H D LR shTn
% (3CHk 6.2.6 - 5) .

7.2 JECFA
D %3 16 [0 JECFA (1972) ToOFHMi (SC#k 7 - 2)

BEO NI U LOREGFERIND ERED KNI U L708200mgkg 22 5 &
EHEEREENB Z D2 RERH Y, BOH I VALV EBIR (R =—F v
30mg/kg TR E . K[E 25~50 mg/kg WMEE, HA 50~100 mgke MEE) L0 b
IS _RETEHAWVWEDOHE 2RI, 1 BE 720 D0 KU AOWRINEE 5%
L1 B0 OENARED 0.005%03 A EN D ERELESA. 1 H
WD OH RI T LAORBEREN lugke KE/HZB2RTUE, BREOH N
R VAL S0mgkg ZEAZDZ EIXHVZ IRV LD, PTWI & LT 400~
500ug/ N/ DR STz,

© % 33 [8] JECFA (1989) (2331 ZFFm (C5CHik 7 - 3)
PTWI & LT Tugkg RE/AEICEBNLET ST,

@ %5 41 [7] JECFA (1993) (2B 5t (3CHk 7 - 4)
%5 33 [a] JECFA (2317 2 il 23 HEFF S vz,

@ %5 55 [ JECFA (2000) (Z350) DA (5CHk 7 - 5)

BEFRD PTWI TlE, A U A7 TN —T OBEREREDIAERN 17% L 7257
B, PTWI % FiF 5 _X& L Jirup & D ERICOWV TR ST, BEHLGTOD
R0 A K DBHEEREENHA LRWRF A R v AR E % 2.5ug/g Cr (R
NRITVLEEDZ VT F=UHHIEME) &35 Jarup HOFm3C CCHk 6.2.1 - 7) 123
SWTHEEINTENRNTA—EZ N T A R— A NEFAZHNTH RI Y
LDOMMAFERENRO L) ICRAE SN, BMTFICEENDL T NI U LDOAEYT
MIRIHEZ 10%E LRI S8 R0 A0 100%083 R P ICHEI S D &
RET D E. RFPD I 7 LPEMED 2.5ug/g Cr DA (IKE 60kg & E) ([2H1F
HEFEREOD NI AEREIL, 0.5ugkg AE/H LEXHENT, LvLAaR
B, Jirup HOF@XIE, VAT ORMEBRIEMETH S & LTHERD PTWIL (Tug/kg
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IREEAR) NHERF S T2, 728, Jarup HIZ X 5 BHEEREREEIZ SV CORHMIIZ DWW T
X, 37 EOREZICEERT S,

4 . I
JoaysN—k AV NET IV

RS KXo A (ug/gCr) x1.2 (gCr/H)
BHEHROBIHEEME = + RE (kg
EWFRIRIME < R NI T AR

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

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

= 0.5pg/kg AR5/ H
L ng/kg )

® % 61 [B1JECFA (2003) (Z331F 234 (SCHk 7 - 6)

B RANE OMSRERSE 1L, 7 R U LAOFMEIC I 2 EEREESETHD Z LN
iR sz, £7-. fmfﬁ%%%%hﬁ%%%tﬁnfi R R w4
Pttt 823 2.5ug/g Cr LT CEMEEL OVE « LU AEFOE IR RSN TN D
B, IS DOEEDOEBEREFRSMIA I N THRY, S5, RPI RI U LR
JE & SRR BEE L 72 A AR IC B L T < OIFEDT IV TVN S8, IF5E
FIZX o THERN—FK L2V, | ZERENT,

ZO LT, BAEOEFRHERE RS SO T L2/ 8, PTWI 2ZF 45T
DI 72 E LT, $ERD PTWI D3HERF S 417z,

7.3 WHO fSKEWKKE A FF A Ml
WHO #BHKAKE T A K7 A AEIX,. JECFA @ PTWI @ 10%23 kK E LTHID Y4
THAL, KE 60kg DAY 1 HY720 2L OFEIK Z#de & E LT, 0.003mg/L & 7%
EINTz k7 -16, 7-17) o

7.4 KERGEHRET (US EPA)

741 #HOzWAE (RMD)

US EPA IF, ZELWEAREZLIESE I S22V, ot b@mne hOBERET A K
U ARREA 200ug /g & LTS, ZOREIX. I RI U AOENAMED 0.01%03E
AR SN2 EE L, & F OB 7R D IRE &2 0 5 12 DICG 27 i EiE £
TMZEVEZHIN TS, BENPLON R ?A%W#ﬁuw% BCBEK 2> 5 23
5 THLHIRET D e, LLOBRENRKEOREICK TSI NI U A0 EENEE
m@mm:Lﬁ%fommngEm\%ﬂ%?&mmg@%ﬁﬁ&%ﬂf%éo
F7o. RHEEBEEZ 10125 &, %O RD T 0.001 mgkg (K5E/H, #kEkD RD
T 0.0005 mg/kg RE/HNFEH SN ELTWD CCHEk7 - 18) &

742 FEN A

US EPA X, Bl (B FORNAMEOHREMERH ) ITHHE LTS, Ty he~wy
ADWN, f5 2 FEFICE DB BAECONTE, HORTELASH D, Ty F e~
TR &N T OO TIE, H R UL (BRI, iR, k) okngs
THRNANEE RS 2o T,
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F11l DRIV LOROBWBHE

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

3¢ US EPA, Drinking Water Criteria Document on Cadmium. (1985) X ¥ 514 (5Ciik 7 - 18)

(3% Jarup BT & B BHEREREE 125 T O R )

ZORIOBERETH RI TLAREND Fivra /= kA METVE
WCRHPA FI U LAREZFHET L L, £1 0O 1FHOMENDS 2 FIHOEDK
oD, I, =t hOEMBERFIZRENENIEE W IX. £1D
Wy NATEOERD 9 DO ORY I K U LR & & B HERERE EIEE &
Z5H LT, P2-MG (X 1 : Scand J Work Environ Health, 1998, vol 24, suppl 1 p27
L VPR KONAG OB AER L, & o & b2 HEE (best guess) & L
TR 1 EZERLTND, 2T, RFPD RI U AHEMED 2.5ug/g Cr LLFTH
AU EIL 0% ThHDH L LTNDHDIE, 5D OSCAR #F4ETH K I U ADE
BRIZE DR WEM OB REZZ O E LTEHRHAL T D NETH D, £7-.0SCAR
WFZE T, R A R0 A4k ED lug/g Cr LHT25 &, BHEREREE L 10%H
T2 EFLTWAH A, &1 TIERF A FI U L8 & 1pg/g Cr @ EAFITKE
LT, BHSEEREEIIR X Z 2~T%DM L 72 > T D,

11X, WL OPOEMIZEBITDRF A R v LHEEE L R B2-MG HEift &
D LA (B2-MG RIE) [ZBT D HE-RIST —ZZ R LTS, LarL, MWK
BRI U LAREZTRTEAT, BERBELZIT TV LD, ROERER
JCIE e < W ABREN G £ T 5, Friberg B 1%, B ORI 180mg/kg (JR
i KXy APEER: 9.0pug/g Cr iCFMST2) 12725 &, IO 10%IZ B H B3 H
BT 2EHEL TS, I R LORMICH 2 A EE 70pg/ H T, 2
DTWRIEFENDHIT D &, ZOBROHFH TRL TS, BEET S FI U AR
JE 50ug/g 1. BELZEH I U AEIET S0ug/BICHY T2 L LTWDn, £
DORILIT R STV,

2 (Scand J Work Environ Health, 1998 24 : suppl 1 p42 X 0 $k#y) 13, H 54
MICBT2BREROYEE I RI U LARELEBREFROD NI U LAREN
50mg/kg Z 8 2 D RANEER HIRO NDRAELRDREFRZ R L TWDH X 2 DFAE
KAWL T ZIER L, BRETFEHH I v AREZRHNLDFEED KI v
LAEREIZEESHZ - O, ¥ 3 (Scand ] Work Environ health, 1998 24 : suppl
1p42 LV HHK) THDH, 2720, TORIWITREN TR,

3%, HLAEMICBITL2BMPO DL RI U LAEBRES I FITAIZE
LIRMEREELHTDHANORAFOBFEERLTND, I KU LAEBEREN
30ug/ H DA 1%O—EERN BHRERRE O AEN A B I, $RZ OHEM Tk
SYCBEERER EDOREN A LN D, B K U LABEEN 7T0ug/ B ((KE 70kg &
RET 5 & JECFA O PTWI IZHHY) DEHE . 7%0 — B FIZ B HSRER E A3 2 &
. BERZ72EDH 5HIBBULEMTIE 17%0OEMICBERERENHRT 5, 2
NHOZ EMnb, Jirup L, BHEERELZ T 2720, 7 FI U LADMEE
Bz 30ug/ B2, HDOWVITZENLUTICERET DL OICERELTWD,

\_
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- A
%1 BEEHA F LY AEERORG A F 0 LR (U-C) OB R 1T

B R B A R (mgke) | U-Cd(ugle) "gg%éﬁgghgué
<50 <25 0
51- 60 275 1
61-70 325 2
71-80 375 3
81-90 425 4
91 - 100 475 5
101-110 5.5 6
111-120 575 g
121-130 6.5 10
131 - 140 675 12
141- 150 75 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 = 10.25 > 35

3% Scand J Work Environ Health (1998) vol 24, suppl 1 p28 X 0 51H (SCiEk 6.2.1 - 7)

1 R H R0 LEE &R B2-MG HRltE D ERICEET A2 T U X
Meta-analysis of elevated U-B-2 in relation to U-Cd

100 | | [ general pop, 35-, Nordberg et al (1997) —I
| o
9 0 | + general pop, 20-80, Buchet et al (1990)
80 © ||:|ganeral pop, 20-80, females, Mogawa et al
o8 | (1979) |
@' 5 70 o A A general pop, 20-80, males, Nogawa et al (1979)
"’6 _E 6 0 o e workers, young, Chia et al (1992)
=3
> & ' kers, Buchet et al (1980)
o _ X WOorkers, UG
£ 50 a
(=] | | % workers, Bernard et al (1990)
5 8 40 5 *—
@ o o ° | +workers, Roels et al (1993)
a g 30 - 3 i
o o |oworkers, prev exp, Elinder et al (1985)
20 a, « [oworkers. age <60, Jarup et al (1995)
10 EED Q‘EX + . [oworkers, age 260, Jarup et al (1995)
D——ﬂ-r—,—,—,—q—pl-—ai—-—rl-ﬁ-&—v__ SR
0.1 1 10 100 | Prev- B pop. :
: B2-microglobulinuria : B2-MG JRIE

Urine cadmium (ug Cd/g creatinine)

% Scand J Work Environ Health (1998) vol 24, suppl 1 p27 & VW 51/ (GCHk 6.2.1 - 7)
\L Y,
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(
2 EhEHP U R U ARE SOmg/kg B F OEIG & RIS MR H IR OR AR R EME

80% T

70% : .#

§60%

(

9 50% f f |=— % above 50 mg Cd!k_gfl

n

D 40% /,
30%
/ ||

|
10% 1

| T

0% 1 1

0 10 20 30 40 50 60 70
Average kidney cadmium (mg Cd/kg)

- calculated prev of
renal effect

—

Preva

20% /

3¢ Scand ] Work Environ Health (1998) vol 24, suppl 1 p42 £ W 5| STk 6.2.1 - 7)

3 I NI U LERE LIS DO ER

£ 18%
3 -
”,

-5 16% L’
o
514% 5 = = = women with empty iron
. ’ L stores
" 12% ’ ’” — = hinh
F : ’ / high risk groups
210% ’ . [
o— 4
o ’ . smokers

8%
S ° : ’ y 7 ”
;. 6% " ’ // ﬁ - general population
S 4o M 7 Pt |
3 ° ’ P == = nonsmokers
S 2y . e
2 ° - %ﬁ,
& 0% -

0 10 20 30 40 50 60 70
Average intake of cadmium in food (ug/day)

3% Scand J Work Environ Health (1998) vol 24, suppl 1 p42 LV 51 (CHk 6.2.1 - 7)

\
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7
#2 LIZB 57 —#1ME R+ B2-MG)

Ho# RNEEH PREPAREY L B2MGD B H 3 (%) HhubAfE i &
0-2pg/L 4.9
—AREEE (35 LA L) | Nordberg et al. (1997) % #8253 2-5pug/L 9.0
Biological mfmitoring 0f>cadmium exposure and ¢ﬂ$’%247 S-T0ng/l 20 0.8mg/g Cr
renal effects in a population group residing in a =47
polluted area in China. (3X#K7-7) R 10-20pg/L 237
>20pug/L 50.8
402 0-0.51pg/24h 3.0
— % 20- - Buchet et al. (19
AR (20-807%) Bucheteta (1990) 207 0.52-0.89pg/24h 50 BIMG O RAE (%) 438k
Renal effects of cadmium body burden of the general 283ug/24h — L)z
population. (STHR7-8) 401 0.90-1.40pg/24h 6.5 FOTSTLY AT,
404 1.41-8.00ug/24h 7.0
26 0-4.9ug/g cr 39
36 5.0-9.9pg/g cr 3.8
— i (20-803%) . Nogawa et al. (1979) 36 10.0-14.9g/g cr 22
A Study of the Relationship between Cadmium 37 15-19.9ug/g cr 27.0 Smo/L
Concentrations in Urine and Renal Effects of 45 20.0-24.9ug/g cr 51.1 s
Cadmium (7-9) 30 25.0-29.9ug/g cr 70.0
39 30.0-39.9pg/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
— % 5B 1 (20-805%) . 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 2 15-199ug/g cr 760 Smg/L
Cadmium (3X#K7-9) 49 20.0-24 9ug/g cr 69.4
21 25.0-29.9ug/g cr 95.2
29 =30.0pg/g cr 93.1
xt BB122 1.15pg/g cr (F14) 4.6
8% (E4) . Chiaetal. (1992) <2ngger 0 L
Renal Tubular Function of Cadmium Exposed 2-5ug/g cr 0 (phadezym beta-2-
Workers (3Z#K7-10) 97 5-10pg/g or 0 micro testZF FA)
210pg/g cr 4.2
. o BB
%1% . Buchet ct al. (1980) x FE8s <2ng/ger 5
Assessment of Renal Function of Workers Exposed 84 2-9.9ug/g er 5 0.2me/a Cr B2MGD R = (%) 1FX#k
to Im)Arganic Lead, Cadmium or Mercury Vapor 34 10-19.9ug/g cr 15 -SIge PDYSTEYFEAHIT=,
(X710 30 =10pg/g cr 42
61 <2ug/g cr 0
. 25 2-5ug/g cr 0 B2MGD EEH (%) X 3T#k
. B d et al. (1990 k7-12 0.324 C 2 .
FEE . Berard et al. (1990) (XFRT-12) 15 5-10pg/g cr 0 w2 Cr oy 555 Ky BHER 1.
15 >10ug/g cr 27
FE . Rocls ctal. (1993) 5t BB43 <2ug/g cr 5 N
Markers of early renal changes induced by industrial - e B2MGD EEE (%) IE3CHR
pollutants. Il Application to workers exposed to 30 2-10ng/g cr 10 2Tongle Cr PDYSTEYFEAHIT=,
cadmium (X#7-13) 7 =10pg/g cr 28
=2ug/ger 7
2-=5ug/ger 25
183 | Elinder et al. (1985) S-=l0nglg er 33
Assessment of renal function in workers previously 60 = 0.3mg/g Cr
exposured tocadmium (3Z#K7-14) 10-=15pg/g or 80
>15ug/g cr 91
All 40
o 124 <1 le/ 1 0.8
5B (0RESRM) . Tarup et al. (1994) ST ITORe S
Dose-Response Relations Between Urinary 101 1-<3nmole/mmoleg cr L1 25ug/mmole Cr
Cadmium and Tubular Proteinuria in Cadmium- 37 3-<5nmole/mmoleg cr 10.8 ('=u2gZ3ug/g Cr)
]?Q;;:dl\;\;orkers 38 5-<10nmole/mmoleg cr 13.2
) 9 10+nmole/mmoleg cr 333
8 9 <1 le/ 1 0
FBE (60 LA L) | Jarup et al. (1994) [moemmoce
Dose-Response Relations Between Urinary 20 1-<3nmole/mmoleg cr 100 25ue/mmole Cr
Cadmium and Tubular Proteinuria in Cadmium- 21 3-<5nmole/mmoleg cr 38.1 ('=H;23ug/g Crl)
I(E;p%;:dl\s’v)urkers 18 5-<10nmole/mmoleg cr 66.7
) 17 10+nmole/mmoleg cr 58.8

EBEMOXEHPORRICEDG
E2:

\L

Inmole/mmoleg cr = 1pg/g cro
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8. AT

8.1

o0

HRITLDE b ~DEEZHONTOWFFRIL, 1950 ERLIEE, AT 2 —F 2 TH R
U LAEY WD TIHIC BT HIRERE ORBEER AN TOI, 0%, BEEREIZ
X 2 RS REREE L RN A C AL L LTEREN SRS Efi SN T 7=,
Fro. BRI T AITIHEYE S I HIRIC DWW T, RN EZ: ST ds T 2 A Y E
SN TS, —FH, BAEICBWTIE, SLLEBRRE T 50 R0 A LG
WS SIFEL, A XA A XA TRDORAEZTHREIT, —KBREETON K I v LIREIC
BT 2B FRENEL ERIN TN D, £/o, I FIvahEOAE-RIGERE
MR I = XL ERAT 5720, EREWMICL 5T —Z bEEMEIh s,
AEIOH RI U A KD RMEREETM (LLT, UXZEHME) IS LT, BERS
DXLk E RTBI, BIFSE TEHON TSI FI T ARTEICE 729 e b~DOFEEEY
A7\ T BRI R A PSS EIDS U TEM ER O 5 R A N2 TR 247 -
776

HEVEDREZR

1.1 EHERE~ORE

FREERTZE B 5\ T MBREECOL F I U AREEZ WD T, NI A ENT D F
SULICEY, BEREL LTERERENELD 2RO TS, ZOBIKE
BEE L, SR A O FERISRE IR FIC K 2 &0 FREARNEEFTR ThH 5, %
OEFFEND, AARICEIT D0 FI U LKL 2RFEET, BEERLONL.
PRI B 20 & b 7009, —IRATEIC & SRS RO R RS 1 R PRI OB L 7 4
MOIHZ LI DIER L T HHDOET, B NI v LAOREE L REHIHRICIE C TR
WEANRT bV EATLZERHALTND, LIER->T, BRI T AICE DR
BOPTRE LT, BHRE~OZBIHLNTHD,

8.1.2 W AR~D 2%

RGBT D BN R I N TWADIL, WTINbWARBIZL2HATH D,

8.1.3 I/ AR R OVE ~D 2

VTIL PRI O BRI RERE E I K > TRFP~D ANV T AL U U HEIRRENNE M
BTG T D &L I & U N E D DIE R NG S DR, BAREE
FlERZENb, 202 Enb, IRITUAMIEIDEZINNLT T L U RBKOVE~D
BT BHEREEEIC L AL DL EZ DL ENRY TH D,

7, MR ERCEMEROFME R I, BWEREZ N ST RIvLADE
~OHEBENREEBZL D EERD O OEREETNEC CEHBRENELD Z 2N
IRIBEXNTWD, LA, BlEER O MIBIT DK « RO MATIE, 7 K
TAZE DN T b ) AR R OVE DT, RS RREEEIC LD D EE
ZHDWBHEETH D,

8.1.4 FENAME

IARC ORMFEE S TIE, BEMORKERBIZIIMBA) AT BRENET D
RO IEHREICHE AN T A —T1 (B MZH L TENBAMERDS) ITHEINT
WD, AR T MG R OEFRAER R TIE, b FOROBTRICLD2HENA
PEDOFEHLAEE SN TV, TNHDZ Enb, —RREICB T EMERKRA LT
BRI LAOEMIKRERZIZBITHEEIOU A7 FHMIICE LT, BRAMEIZEB
THZEFHEY TITR2WEE BN,
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8.1.5 i K OV AE S~ D 8

HRITVALEFMES D WVITOMEREOBEEIZ, 7 KNI v L ORGERE-CIRE
B, BRMESEREEOGE LFRER L L OBBRERBTOILEND LN, KHAED
7 R U LAEWIRE & & IE O M E REE L OBRIZ OV TR RS R 2 31
TEEITIT & A L,
8.1.6 WMWK OVESifigs~D R %2

ERREW) &t G & LT EBRT — % Tl Wb OVAEFEER A~ O FED I RIB ST
LN, B FeRGE LIEFNT — X Tk, SEMNREEITIZEA E22 0,

8.1.7 MRER~DFEL

PRERICHEWTIX, 7RI AFREENICITIZE ARV IAENRWED, ik
HERBLOL LT RSN TEL T, —ERESST R v A RIIKICE T 2 EREY
KGR L UTmiEMFIITRFICE D BIF 2 R& iR RIEEICET 2 mATHRE ST
I/\focl/\o

I, T THERESBEICEE Lz 0T, Blgk O (K—X
S UMEEMERGR) DI IR A Z T TV A E LR W T AEEHENRE SN
TWAEN, ZNETICHLSNZHREITIRELS BREZ L, FERLLVOESR
WREEC L D Tt O BRI IC BT A28 0N T & A E 7 < RGN TE 72
e, AEIOV R 7 FMIZIBVTHR E LR,

8.2 HHE-SUtaTAfh

R I U ARBORET, BBV Tho L bHARFIARZTRTZ Lk Ebo &
BOTHD, IHIT, EFREERNL, EMRMHENR S - & b REBEZITOTVNE
BRI TWD, & 61 [0 JECFA IZBW T, BIRMEEEREN G - & & B
FRBETHD ZENEHERINTWD, LER-> T, ARV A7 BT,
RO UL IRAE ~DEEIZONW T O R ER R LT HZ ENBEYTHD EE 2D,
ZOFEDOWIEIX, WL OB DM, ENENOMIE TIIRTIEE, EBREE, v b
TR EX G A THY VA TFHEIZ Y 72> TUX I B OFEIEIZ OV TRAHY
IRREIEAT O MERD D,

8.2.1 HREEFRAE

TAENZIW TR, IR R SRR ) HRBE) R, Bk IR/ NSRT
RIGRSHE 72 &, ShlZIC X0 h R I U AOEREZ - IR, MM T, X
NF— AT =—F 0 FE, RYE, PE KEIZRT 2EENIEOREDRH 5,
ISR OAEM R BB IEIE L LCQE, RS R o APEEECIIR T RI v
LRE, BFERENOHET 2 FIvLAEBRER EMER I TS,

8.2.1.1 W FHINEE e

WAL RANE RS RERE X, B2 R RIRIC KW AEL D Z 2D, 7 RI v ABRENFN
THOINERRDTD, KPP FI U LAPREENIBEREHEE S LTHOY O TE T,
BNOH K7 L%, KRERIENS CA-MT & LTI S, Oz RN [ 3
LAl 100%3iT < RIS, BREICERIND, BIKRERE CIX, K
i R v APRE R, BREAWMEL N 5720, 5% < O CIRERIZ L L
TEbh T\,

RIS BT AHEEZRERIZ L L ORFEREZFZHT 2546, Tt v e
FANT, JRF A R T AP ENSBFHKO N R v LAEBIEEZ THT2X4ERH
% Jarup HIE, BHEREENB Z 62 WRE T KU AHRMEZ 2.5pg/g Cr & T 5
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LIZHBWT, BFEHFKOD FI v LEBREEZHET 2V I /= AV FNET L E
ELT, T7hbb, BEMchblo TEIEDNFEIZE(LL2VWERET S &, BF
Hkoh RI v ABIREZ, o0 a /)= A FEF UL > TTFRITE %
L TW5,

LML, BRI T AL DIIIRMERENEC D &, F KU NTENRME T
RN ST, JRP~OPEEFHEM L, Cd-MT 72 &L LTRSS, 7 R T A
W K DI RMIAE R E DN HEITT D & IR ~OBI 2 PR & OB BIZE S, Bl
Bl R U LNRENEDT S ENEWERICEVIEH SN TS, & MZBWT
Ho A RI T ALEERMEECH R U AMIEFITD > TR SN EimoFERO
TG TR A R0 ARENMRVMEA DN S5 & OREDRHDH, ZOXHICEER
BRRENIIE L CTOAEEE, IRFP A R U AP EIZ D FI U ARBEEOREE ST
DDLU TR N E AR EINTWD, £72. DRI AEBEIEERY D FI U L8
ML ORMRIL, FEFICEMETHY . BEFORE, S, Ml MAEFICLST
AWEROR R (RILER) SCIR PRI RIT R /2 D Z LD, Jarup HMEE L2 T v
2= R AV NETNVEMBEREGRET L EHWTRT S K o AHEE O HE
EEINDH R LAEREZHPAT L Z LIIRETH D,

MHEH A NI T AL, —BRICENEREL D bELORFELZRKR L, BFIZX
570 R U LAEBIREOZLIZEAENTEMT 5, BFICLD2 T FI UV AEBREDHE
WEEZ MDA FRERE L UC, Mgt RI o AREIE, KPS I v LS
KVEYLTHDLN, I NIV LEREZMET D RI U LARENOHEET 72000
YARHETE T VIS SAUTU R0,

8212 #H NI v LEIE

—IRERERICAETET DAL O RI U AIREX, FEAENREBFRICLLIBOTH
D, EZEOH NI 7 LAEBRE L BEA~ORZEL OENEA I AIUL, #RITLD
AR E DR EIIEF AN TH D, BAREFETE, FIZERTHLKkOH K
TAEENOT FIULAEREZHE L TWHIMENNONHEN, kDb K3y
LAREIXFRI CHATChH > THAEFEIC IV EHT H, ZOMIZ TDS RCEEREEICL D
71 R U LAEREOHENR I TS,

822 ERIE

FEoEICB T, BT, AR AR P, Bk B NRET
FIGRSHEZ L. LLEIc k0 B R 7 AOJEREZ -k, ESMCB VT, X
NFX— AT z—F 0 EKE, BVE, PE, KEICBT2EFIROBRENH D,
THOEFREDO R U ARRIC I PEBEEL LCiX, BEAHE. M. 7 &%,
A (el U KRUNA Rex7rl ) | RBP, B2-MG. al-MG, NAG DJg
PR R EMER STV 5,

B2-MG (I F I U AgFEICKT L CHED S EIRFHICKIST 5 Z b RS &
EHEOHRTEH - & BIELS OGN TS, NAG 1. B O RME bR AL
U VY — BAFAET DK REESR T 5, IRPICHEIE S5 NAG 1T, SRR
MO L2 H 0T, JRE - BEOREETEOHREHMT 2,

D O IRAE B RERE E O BREIX, Wb b R U AOERICER R
FRIE TR W20, FEO DT REMENEERNI T R T LAOER~OFEXEL
RLTWARTIEARWA, I R 7 ARENHES L TV D551E, AR B R
ERHESIT U mTREVEDIREE & 72 D, BERDN O DS L DIEFRET — X 24 5 1
THNRZ END, B2-MG IFHAETHIES b Tnd,

F)NEBEN D 5 £ M ORI WL BT 00 10 £ O FHE TIE, R B2-MG HEitt &8
HIEIRRARF 1,000ug/g Cr PLETdh o 7248 # T 5 1% H 5T 10 F1%2 OFRA TR
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B2-MG HEtED EHNFEH LA TWD (SCHL 622 -8, 622-9) o [T < AL
JH R ONR R Bset B OB BRI A (2 35 T JRH B2-MG HEHiE & 23 f) R A RF 1,000pg/g Cr
THoIWRED SMR PAEICLEF LTS EnRELH D (CUHk6.2.7 - 11, 6.2.7

- 14, 62.7-15, 62.6-5, 62.7-18) , £7=. B v hA7fE%E 1,000ug/g Cr (% E
LTWAHmsl b,

DT END, EFEEEL L TORRLERDMEH I TRV, JRF B2-MG
PEtE RS 1,000pg/g Cr LA B, I R 7 AGRER O 28 2 SiU T SOk LT 2 TREMEDS
HH LMD, R R T APEZR COMOFE LB E X WA L- B
T 1,000ug/g Cr 24~ b4 78 (720130 R U LAREOZEL GBI ML T\ 5
) & L. IhrRAMEHREREE S B REOMGRE # T HE-CiHMEofE L 45 2
EREUITHD EEZDLND,

8.2.3 MRFRIEEE L WAL OB

823.1 JRHH NI v APHMEZRBIRE L LIS

71 R U Ak, ERREEREIC L TR EEREELZ B T s R” bR T
BO . RYP B2-MG &, TR EEEREEORELRITAHAREEDO -2 TH D,
Ikeda & (2003) 1%, HARENOAD R I 7 A7 Yk & OFE75 Gk o £ K 2 5812
fThiv, HIBERORT A K v AP S R B2-MG HEE & O &M EEE N TRl
SINTWD R2FaXEMRFE LTz, £ LT, KT B2-MG HREtmDZ > b Ui JRAEAE T
REFEEICMR DR S R U AP EDOREZ T L7 25, BhWnTFiicsnTyh
RAFAH R0 AHEED 10~12ug/g Cr 48 2. 7254 12 R 1 B2-MG HEit &1 L < |k
ATHZELEMERLTND (TR 8-1) (K8 , SHIZ, Tkeda b (2005) (. #r
TR LTSI b7 — 2 2Nz, IR B2-MG HEltt & DK L~ L2 D0 T b fif
Br L. 1,000pg/g Cr DR H B2-MG HEt B Y T2 R 5 K ¥ Akt &% 8~9ug/g
Cr. R B2-MG Pttt &% A SEHRFP A FI U AgeE& OB L ~/L % 4ug/g Cr
PLEEFEROT 0D ks -2) (K9) .

F72. Gamo 5 (2006) 1L, —HXEREETH NI 7 AICHRE S - ERICBET % Sk
INEDT —HDOHEFEH L, FEtrERNC X0 XK Ll 7= NS DRF A K v
LR R & B2-MG JRAE (JRH B2-MG Bt &3 B 1o R 2 5E0) o H &-SBIFR
IZDWT, B2-MG JRIED 1 > M A 7% R B2-MG Rt & 1,000pg/g Cr & L TA X
TV RAETO, KPS R I U AR O R KA L ~L (B2-MG JRIEIZ 72 5 HI&
DFFHFHINCE L < A LRWERKREMES & L TER) 1% 2~3ug/lg Cr THhDH LR
EHb-oTnd (CCk8-3) .
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8.2.3.2 FHBHEZIREMIE L LIEFHA

Nogawa & 1%, A NEBIFERO I KX v A7G YA 1,850 A OSKFREE L LT
71 R XU LBREFE 22T TORWER294 A 2 /PGS, JRPB2-MGHEIN &% 7 KX 7 A
DOFBIREE L LC, Mk CEE SN KFOFE D R U LA REAZREREE L L
MUEED R U LREE &GO BEMIR 2B E 2 TRV FI v A 8EE (—
AREICERLZD RIvaE) Z2H (551,480~6,625mg, #1,483~6,620mg) L.
7 R U ARBN BRGNS EL 520 2 L 2B LTS, £, JRFP2-MG
PEIEE:1,000ug/g CraB2-MGIRIED 1 v b A 7EIZERET D & *PREE L [FREE D
B2-MGIRIEDF =T /2 DA FI U ABEEEZ B L HITK2.0gE HEL, B2-MG
JRIEDHINZINZ 5720121, B FI V2O REERENZOMEEB 220K 5107
REZEPBHEPTHD E LTS, SHIT, B R 7 LABEUE2.0g0 b EIUAM
S50 E LTC—H®HO 10pgzBHH L, ZOMENA oMo TRIfE) 7ouvy LITEEL
PR EIZITWZ E 2R TWD (LS - 4) . BeAll, ZD110ugx b & ITREY
720 OREBHERELZFHE TS L. 144pg/kg KT (110pg+53.3kg*x7H) L7225,
Horiguchi 513, HAENOKENGHREO D NI 7 AGREZST D55 K 4
TIEE, RPRR MG & U CIETB YL 1| B ETICEB VT, JECFA REH 5D PTWI (Tug/kg
R/ OIRER 252 1T TO DR 2 5t 30 sl Lo RZEITHEE T 5 bk 1,381
ANSZXBITH B 7 MBI L 2 BHEREIC 5 2 D BAHNT WD, KD DR
BT, BRESANOBZMERAKRTON RI U LRE L AROBREL 2F L CH
HLTW5, £72, #BREORBEERNLDH R I 0 AEREIZRD 2 >OHETE 71k
WCEVEB LTV, —FHi, BREENLOH B 7 AERED 50%% K0 5
LTWDERELTEHELE HEEA) L. b —FHi, KUSNOEEDEDOIGYRE %
REPEETH D EARE L, KUSORMNDL O K v A EEEEE 15ug/H GBE S
EMO TDS) ZFNENOHIRICIA THE LTS (EEB) 7, ZokER, 4
WORMEEND O R I NSRRI 3.51pg/kg RE/E (HEEA) ~4.23ug/kg
REAH (HEEB) | FE/GYHIk C 0.86pg/ke IR/ (HEEA) ~2.43ug/kg IR/ (HE
EB) | {5YHE 4 B T C 2.27ug/kg IR (HEE A) ~6.72ug/kg (KHE/H (HEEA) |
PelRE D 55 17.9% HEEB) ~29.8% (HEEA) 753 JECFA @ PTWI (Tug/kg (A H/1H)
LTV ENHERSATWS (K10) . LU, FEEYHIE A& D -4 T o
BRE T & & BIZIRP I KX o 2HEMRE, B2-MG IRE K Y al-MG RE D E5FH23 7
BV, FEIB YRR OPEERE & bhis U CB Y s oo g B8 |2 T 72 S R A A R B
BEE NI B IR Do T2 (CCHk 8 - 5) o

BEERNS O I v ABIEOHETE FH1E
HETEA = k0601 HOD FIUAEREKNSLO 1 BA R U AEBREOCEE (0.5)
HEB = k0060180 FIVLAERE+FKIANLD 1 HOHN K v LAERE (15pg/H)

SERR 10 203 B AR 12 A O FE R AIT LD < HAR N OEERE (28T 53.3kg, /INETFH 15.8kg b4 T 55.6ke) o
PRSI, 1980 2725 1999 DN MK ERIZ L o> THEM I NI KT I K U AEERFREDT — & X—
ANZEESE . KB A R T ARED 0.4pg/g L0 HERAIEW T R I 0 AREOKNBEE A b3 5 ik 28 E L7z,
TREXT SR, BEEBFFE A 28 U CRZHEE 2 H o120, DEOFIN RV T EBZO LT
B D, WBRE ORI ZIEL, TOMIKE - IIBET 2O BRFHE THY . AFN L DT OHIROKE RN
THEY, THITRVELDRE LREBEROFEHICBOTHFERZ A BT TVWDEERZ LTIV,

T OBBRESENORAERE TRASNTVDERIEThON I U AREARE L7, KER CEATY BT ARER

A U7, 2 OB, ZOHIROK L RKEZTESNTEY , Kb REBRIEHOP T FI T L2RIR LT <
BRIV LRENEVEMTHD, LPLRAL, TOMOEEYOH NI 7 LARER, KRG LB LTHL
BOTH Y MEWRLE DMUMD S DIRA SN B E L < BRDBUROBEFEREZE 2T, EROBREERIT
HEA LHEEBNSELNIEORICHELETD EELLND,
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% Horiguchi H. etal (2005) XY 5IH (CCHkS -5)

8.2.3.3 JECFA (Z L Dalin HHEE L 7-fE &

% 16 [A] JECFA TIXEEOH RI U ABERWNCBEREDOH NI 7 LAEFHEN
200mg/kg # 2 %5 & EEREREENB Z AN S D & LTWD, I K T AR
% 5%, RNAMED 0.005%03F RS2 ERE LSS, | BY7Z0VOH R
U LAORBBREDN lugke KE/HZB 2200, BEREON KU AEEEIDT
50mgkg 2 HZ EITHVEE I RN EE PTWI & LT Tpgkg (KEH/EZ 12

ZLTW5,

EhOH Ry AREKEEIREICB VT, 2AMOK 13 NEREICERET S
ZEMHLINTWA, I R U AOFEEHM % 80 /-, H AN & DO V-HJ{RE % 53.3kg.
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BRI ARINERE 5%, KNARED 0% M B S D, 2 F D RNk E
7o RIv ARl gt ST — FICER SN D LIRE LT2%6 . BREON K
U LERHEN S0mgkg AL RVWKRE Y-V OEMEBEEIZ, L FO JECFA ©
PTWI HH LAk E B2 OGN HERND 13.5ugkg RE/ B LEEH SN, /2. &
FEDH RI v LAEEEN 200mg/kg #8225 & BEHIERENS Z 2/ iEERH 5 &
SO TWAZ D I RI v AEREIMZ 80 4, H AN O RE % 53.3kg,
B R0 LARINERE 5%, BNICRILES7Z0 R v ainae gitsn$ic—Hmic
EREND LE LSHA, BHEERENR Z 2 Al H 2 RE Y 72 0 o [
X, UTOHERNS 54.0pgke KE/H LR EN 5D,

4 )

JECFA @ PTWI B H LR L & 2 b D EHEK

BB OE M E(mg/kg)x7 H
B E = + KH(kg)
B OEFEENA 13U R < EFE IR (H)=x365 H

8234 MFEBIEDORE

INFETHRRTELLIC, RPD FI VAR L D R U AEERE L OREFRIX
FEFIEHETHY | BEEORRE, i, MR, EAZEFIC X > TEDFEFRIAE (K
IR) CIRPPEERIZE R D Z Emb, Tary X— Ay T VARG T
TNAERAWTEB IS D FI v AZBIREITEEEICZ Ly, £/, US EPA KO
JECFA TSN TWABEREDO N R v AERE (BE) »oHEHHshsd Iy
LEREICOWVWT S, NMEEER L RDIWIEELFEHL TN D,

Lo T, 2OV RZFHIIZENTIE, BARENIZE T RIULAEIEE T
PR AMEREREREE L DR % 7~ L 7= Nogawa & & Horiguchi D X6 bk OFEEE~
DEBIZOWNWTIRO X HIZEL LTz, Nogawa HBHE L7 KNI v ABIE 2.0g

(JRH B2-MG Bt 1,000pg/g Cr % B2-MG JRIED F ~ b A7, xtFREE & RIFRE O
B2-MG JRIEDHRR) NHREIHEND 144pg/kg (KEAALL TOH B v AERET,
b ORI AL RIS RWEIRETH D EE X HID, — 5, Horiguchi 231
U7 S A T, JECFA NE® 5 PTWI (Tpg/kg (KE/AR) 1ZITWIRE 2520 H1E
Rz, FEERMROFER GoFRRRE) & bhle U CIm Rl 72 e IR A B RE R 5 28 A2 & 78
Mol LTWD, 6D Enn, MEMEREE LT, 144ugkg (KE/HE L
Tug/kg RE/FHDOBMEIZE SNV THET H I ENRY THLH B DBNLD,

83 HAANDURER

FEVGYHI CO—RERO T NI U ABREEIZ OV TIE, 1970458 Y2 1246pg/ N/
HTho7od, TR, BREMRZENHAOND SOOI L TETED,
20054 C22.3ug/ N/ H (R EE53.3kg T2.9ug/kg RFE/HE) | 199647 520054 D 104
DI T263ug/ N/ H  (KEES3.3kg T3.4ug/kg KAHEHAA) THD, 2B, ITHED 1 ANY
720 OKMEEEIT., BARANOBEEDOEIZEL 5 TI962FFED B — 7 FRZ TR L
TW5 (X¥11) (k8 - 6) .

ERREREOT —F (1995~20004) & &MBIA K I 7 LREE) S MERimn R
FHMEFRE (BT e s v alb—yay) AEALCHHLEZAAADS KD
LIBRES AT OV T, A3 4Tpg/kgfRE/0H  HRAE2.93ug/kg AR E /A | #ilH0.67
~9.14pg/kgR e/, 95/3—% > ¥ A VT 33ugkgRE/H TH S, ZHHDI Enb,
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T A EDHANL, JECFARGHET HPTWI (Tpg/kglK &) % FlE5 L)L Th
RITAZEBRLTWDEEZDZ ENTED,

11 KIEEREOHR (1 A1HEH72Y)

8.4

(kg)

120 118.3
1o L 111.7
100 |- 95.1
90 - 88.0
78.9
80 r 746
70.0
70 | 678 646
61.4
60
50
O gasn T
35 40 45 50 55 60 2 7 12 17
ERERS R A22kg/ B Al 3kg/E A08kg/ T A06kg/ T
el (FBFN 40 £E4%) (FBF0 50 £ 4%) (BBF0 60~ (FRE 7~16 %)
ERK 6 E£FE)

PE 1AM (G RO (& T,
X RBFERERLVLIE GRS - 6)

INAY AT T—"7

BRI TLE, BRAIFEALSERLARWED, BIESCHEROENT FI T LA
TR CE 5, £72, BWFERICED &0 FI UL EHEOMIZIZH EorERE
HAndbsZ L (k8 -7, 8-8) MEIbiL, SIPERERNEOMIE Y = U F 2 MEME7R
BRR ZIEG ML D NCHTESR DR TR B 2 2 0l id 7 E O LM Tidh K2 o ok
NN ERATB LT EHENHD (LHRS5-5. 8-9) . Z D7, Tsukahara D IL—f%
HARLZMEOE MK OERRZIRAEE 7 R U 2Af & OBEICOWTHNTZEZ A, &
M f ORRZ MR TRIT R H Db 0 0b b3, JRP K U AdEtt&E, R
ol-MG R, JRT B2-MG REIZHEER EANRBDOLNRhoTZ b, BIED—
% B A MBI B8R ZIRREDTRE CTIXFEREEM D FI U ABRRIC LD FI v
LRI D ESEZICE b ) BREESEZ SIS B I AREIZE DD T/hEanE
LTW% Tk 6.2.1-8) , ZOZ &b, BIRERIZBWWTANAL Y AT T —T %k
ETHMETIZ2VWEDEEZBND,

TR 7% 308 P 4 i
7RI T A Tug/kg RE /I

HRAL

A RITLAORYUKIREREICE TS5 > & bHBOILFHIZRO OGN D AE
PEDOFEREIT, BN T O IRAME OFRIKRERE ThH 5, L7i-> T, AEO
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U A7 Gl 1 2 Ml R B IE, ERAMCRIT %% < O CEY 32
BRICEDHAD O B, KR EREICB T 52 ROKRERELZEH L, AARERN
(ZBIT 20 R U LERE D IR MEREEIC M IE B LM T 2 SOEFH
AR BRI L TRIESNIZ, T70b5h, I FI v AGYHER & IF
HYHIRE R 2 R & LT AR R O | 14 4pg/kg (KEH/ALLF O F I T A
BHEIT, b FOREICERZEL KITSRWERETH Y | HloEFHAR R
5. Tug/kg WE/RAREE DT K I 0 LIREE 22 7o fE RIS IEG Y IR OE R & i
L TR 720 R ME B REFR E 3580 b holz, L7ei-> T, I RITV LD
M2 8 R R, ARSI LT Tug/kg RE/BIZRET 52 ENRRY TH
2o

10. £LDOEOEHZDOE

71 R U LD EBEREE Tug/keREAME L 5%E Lz, Zhix, BARENIZET
LHAREORLERBLIEY R U LADOBMEMNRROBRELZZ T COWHIERESSR L
L7z 2 DOEFFHER TS E . I R I U MBI IR S FEREIZ KT T 280
LEXHINTWD, 7RI TADY RT7FHEIL, JECFAIZE W T HITHOILTEY
B E M 750 R IR 2SS [E 0 U A 27 Rl R & 7 U 7ug/kgR BB IR E STV 5,
JECFAOE EMMAEFHIEREIL, SREOD R U ARERE 2% 2 5@FHC AR
DAZAAZARBEZNGE LT TFHEICESE, BREDONT NI U LALEHEREL
BHREEE L OBBREN O Y I a2l —Ya A {ToCEIHENTEBY, AFEDY 27
PR R L B DT T —FnHEL ATV,

I RI v AE, BT kP, REFOBARRITIES AL, 1FEAEORLFIZ
BREHEOD RI T LAREDR LLEEND, BT, AARTIIRES IR OB
PN AFEL, Kb H R0 AREMUEIC S TEVERIZSH Y . KD D
R 7 AERENELEEDOKIESZ ED TS, LLARRL, THE, BAAOR
AIEDELIZE 5 T1 AH72 0 OKEEEND19624FE D B — 7 BFIZ LT L 7=
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Bads ) Nz, TR R o AdeibE) NIEIC, £ L CxHkcik MEaemRE
Ot TR R o 28R BNl EbRICRDZENHBA L, Ziukx, # R
U LR &SRR E O BEIERE & OR# A E 2 5 ETIHEFITHAHARER ThH o T,

1.2 JojEE R A

o IR A A S 0 A BRI LD ek 1 2 3 T IR 45 AEEPE DK R U AR
0.4 ppm %A% %MD 5 WTZ RS 2 il O BT 54 HIX D 30 %L EOER
13,052 AZXIBRIT, 10,279 ADBEIRZITV, I R 7 AGYRICR 2 R B A %
Fehta U7z, RBRRIC LA RFPEAE - FIREIIREFTORERAMIZEID, I FIT L,
MR RO T ADRFPRIE R, JREAT 4 A7 BRIKENE O EENRIE T
R f AR TfThive GUiik12 - 1) o

. MPEZHUEGRE O BT, BAGRENC X D BEREBERAEEE DD O T
AT JRE S R 0 AR E DY) 9ug/L LA AR L7e 15 HiX % S i A ik -
L7, TRAEDORERNS, B2 1X 15 X0 30 L EOFER 1,700 A
ERRY . TNHORBEIZOWNT, ERIREE, @EEREE, IREARENThILE, T
HRZ K OE —RIRZ OV TN B W TREABMEZ R LI2E 367 AMZxF LT, R
o R U APt E, JRPEAEE, RIERE, IREAT « A7 BXUKEIN, 5K
Mzl LCEBINZ, B RkR2%2E 351 NFIREAT « A7 BRKEMBIC R
DHHHET, IV LAORBIZLDIRMEREREDORAREERS L EEZXONDLE
13 ADNEBENT-, FEEWBZE LT, 2013 MK LT 24 BfR OB K3 7 L
. BHRRMRA, MbERA, BL Yy NS UVBRESNMTbh L, ZORER, RPU R
U APEIEOSEEMEIE 13 1pg/L. RIEGMEE 7 AL T 4 A 7 BRIKENME CIRAEFEEE
EENEONDIMDOE 13 NTholed, Bl v N AR THIEILIE S B 2 b D F X
FELhoT, ZOMRITRERO MEERE/RNZEZES) KOEO [#EHNZ
WIBFZEEE] ISRV T, [ 2 A A ZAIRICHONDEHILEEZ RO & ORI R
Sz,

AEBPER LG YL IR C 38 1T Bt DS A IR S D 72 O R B2 -MG HEiit B o
WC, Tk D 50 i LA EoER 510 A (54230 A, ZctE 280 A) & [RlHIEL TK R
DIEL7R2 0 FEG YL SR T T H M, i, BREERIRERL D% LWVER 462 A (B1E 211
AL T 251 N) ZXPGs, BEHRZ 50T Lo, ZORES, 15 Yl B 3ok BR H
FEREIVLEAE, FEE LI 2 EOBMEREZR L, B2 -MG 2 10,000pg/L L D
R Th DL, 1HYHIR T 7.1%, FEGYMIT 0.65% Ch > 7o, (G4 H AR O
JEFEAEH, FERBIO R B2 -MG HE RO &M EMEIX, 70 £ CTH B e T 4
BT, 70 LA E TR A G, B2 -MG IBEEAS 1,000pg/L DA EE2RTHER
DOFENEIX, WBIOZKF O H FI U ARELHE Lo o7, —FH, WEICA R
SULADERBEEREY O T EEEOREL B L TR L, EEFHD 1 HIZBITD
PRI R0 AR SO BT EE & Z OFIFAIX, 11.2pg/L, 19.4-52ug/L TH Y, B2
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-MG HEtEIEF U< | 320pg/H., 960-120pg/ H TH -7, H NI v AMEEZ TIELRF 2
MG PEEEAMER LV DD TERWZ L b, (EY il RO R+ B2 -MG it &0
BEANE, MEOEENRKEN ENIDNZD ERE S CCik1.2-2) .

1.3 IRk

1974 4=, 1975 O FEFHARE 5L 2 F T, Nogawa 5 (1978)1%, 50 LA EDER 2,691
AD S BIRMIEEARE R LT 262 N&EXtRIT, KD RI U ARERRF S K
U LAPE EAIREEE S L, 20 & BRI & OBEIZ OWTRRET Lo, T ORE
B, kP EORFIZE T D0 R 7L L RBP, JREABGIER, JRIEGMER, JREAR
BERIBFESTER L ONT 2 BRI MESR & ORI H &-SOSBIR BRSNS 5 2 & 2#iE L
TW5 (k1.3 -1) o F72. 1981 4 & 1982 FE O FFRHARE B2 V7= #F7E Tl
W 5 (1987)03, 154D 50 ik LA EDER 3,178 AN(HH 1,424 AN, % 1,754 N)&Ektge L
LT, TNENOREDIRAFT AA R Z M, TN B 0 7G5 & iR & 72 59
(Gt & CHlR L7, ZOfE%E, IRERIRERREGEE R, 7 I BERAIRHE R
ITIH YT R CTEVVME 28 L, 80 il B it & 2EROHECTHE ChoT-, £
7= PR B2-MG HEE & Tl 1,000pg/g Cr 27 v b A7 E L72RE, B KX U A7G Y
IZB T DAFTRA L, 50 MU EORBYEROLIETENTI 14.3%, 18.7% & FEI5 YeHh
ICHRTHEIZE ST L2 HE LTV D, SHIT, BYETIE 604, &M Tik 40
ELL EOJEERE T B2-MG JROBAFTREBENFREIZHEML T2 E2HELTWD (X
k13 -2) .

ZOBINERZRIRE LIERF I FI U LR S JRF B 2-MG HRiftk & & 0B
OWTIE, 3,178 A (B 1,424 N, &ME1,754 N) Z&f5L LT, 7rE Y M
TN EFAWTEIZECUER 1.3 -3) & 0 P AT 4 v 7T T V& AW T-6F5E CCik
L3-D03H0, Wb HE-RISERZRO TS, HIEDET VB WT, IEFH
PeiERICEIT D B2-MG JROFEAHE (14 6. 3-6. 0%, otk 4. 3-5.0%) (kST D IR
il R AHEREIT, FHENEMET3.8-4.0ug/g Cry KMET3.8-4.1ug/g Cr,
BHEIZBWT, R B2-MG DI v A T7EE 1,000 g/gCr & LIZE XX, FnFh
FHMET1.6-3.0ng/g Cr, ZMET2.34.6ug/g Cr EHEES NIz, F72, 50 %LL LD
3,110 N\OFEREZXMNRE LTRF A X T 43114 (M) PEEZ B8R & L2k
JEIZRB VT, [AERICHE-SISERANL L, R U RE A R v A8EEEIE, Bk,
LEFNFN 4.2, 4.8ug/g Cr LHEE S - Gk 1.3-5),

F7-. BN O A R I 0 A5 eI 1, 850 A, FEIHYLMIG 294 N A RIHIC, B R
2 U LD HAE-FUSBRICET 2 FHEENM T, R B 2-MG PEitE S BB b
LC, Pk R 0 MRENSBREEE S L CRA SN, (FYik % 22 hETO4E
BT LIZE LD, TENENOEIEDOEIED KGN KOV TV 22 iR ZERILL, 7
NI U LREZRE Lz, KPH RIUARELBENHEZETZb0E2 T FI T A
IREE R L L C 50 bl LOEXNGEIZHTH L. I FIULRERICf > TRF B
2-MG HEHEE I L CW D EOEIE N E -T2, TORENDL, b R U A ERE
M 2g FTIEHBLE BITRE~DOEEIINE RSz Lk 1.3-6)

50 ik LA BT 30 AFRLL R LTV S ENTEIREIR 1,703 A& xS e L, Kf o RI Y
LPRE & PRET A OBE Z FEt L7228 Tl kR s KX U ARE L RO B2-MG,MT,
PR¥E, 7R BEFOYRHE L OMICHEERMEBENEO b, £, KB RFITA
IR L B2-MG JRIEDA R, MT IRIEOAIRZE, IREOHHE, IRIEEZHES BEARD
FIRE, 7 JREFROFFRELOMICLARELRMEENPRD LN, O TIE,
Kt RS AR DORKIFRIEEZ 034ppm LR THoT-EMESH TS (X
k13 -7) .

T RI YLK DEFEEEORYIE L ARG 272012, B OER
74 N(BME32 N, 42 Naxtg e Licii&ER bz, HEUEREICIL D R
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U LR IKEHE R O 1981 005 1986 45 £ TOBETIL, BIEBHMAR S CRT
B2-MG B &3 1,000ug/g Cr KT ORETIX, ZDOH% DR B2-MG HEMt B OHES 1T —
D & R S 7o 1oy BUEBIRREAUZ 81T 5 1,000ug/g Cr LA EOFETIL, sﬁﬁéc:
TEBIZEH L TWAZ R ENTz, £RP A FI U AgEITITIEITRED &
Moo, JRIE, 7 JREERITSHF%K, AERICEA LW Gk 1.3 - 8) o

1.4 FKH R/ NIRRT

FKH BN T B XX, IR PR DIOKREE U C & 7o/ NIl il ([RIRnGIE 36/ NI B 3
) MOOHPEIZ L VERED RI U AEYREZ T Th 5, kS Uk 1.4 -1,
14-2) 1, ZOMXD 35 EOER 137 A (B 58 A, &t 79 N) &x5IcHK
FIOWHRHEZIT o7& 2 A, REA - IRIEFRIFFGEE OFIE S 13-22%TH V. xR
XD 25% LV EREICEWI EE R LT, S50, BELRBHEREICLY., RE
M - R*FEHH%EBE PEE 33 A 10 NICEMERER., 7 2 VBRIR. %TRP O % GIfZ/R
MEERERRE) Ao, £7o, MBHLXEROR T B2-MG PRt &2l (1=0.62) |
%ﬁz@:& (1—0.57) C ROBFEEXRF DRI U LRE L RFEFREOFE (=0.50) F
BICHEE L TWAZ E2fE L CUiit 14-3) . B, MitiXoXd s KI oA
IR EE DA EIE 0.64£0.72ppm (N=85) L#iiF ST\ % (SCHk 1.4 -4) . Kojima &

(1977) 1Z. /NRETO T I 7 A5G 7 HIIXAER (50-69 ik, 156 N) S ONk FEHIIX fE
B (50-69 m%. 93 N) AXGCWmiHE AT 70, YK ORI K I v ARt
EOMMPOEEIEIL 150pg/day, *FHRHIX TIX 40pg/day TH Y . JRFH K I o AHEE
DUMPELMEIL TN 7.5ng/L N 2.0pg/L T - 7=, BT p2-MG HEttE&EE (>
700pg/L) DOEIAIEL, {HYHIX 14%, RHHRHIX 3.2% CHEZENEO vz Gk 1.4 -
5) .

/NP D (1985) 1E. /NRETICZEIT 5 1932- 1979 HEDIETFRIANZ F%Jﬁ“é?)ﬂﬁ%:ﬁoto
ANSRIETCUE, BKHIR RIS bl U CHRERZ, R, EROETEANKE L,
5. BEMERTAEY) Biﬁmﬁr%mil/\m\éﬁwto F7, BHEBETIIHML TV
MmoTz (k1.4 -6) . Iwata B (1992) 1%, Z5E S A 1975-1977 2R p2-MG HE
g2 HE L7z 40 sl BER 230 AOAAT - ﬁEtWR%: 1990 % TEBF L7-, ZtE

Tl Cox [FUFET V& HWTHIZFE L-HEICBNTH, JRH B2-MG PRt & K&
W7 2 /1B ?%/&%r“@mﬁé%taﬁ@iﬁkﬁi ZRIE L T, R B2-MG it
BN 10 fFI22 5 2 L2 o — R 1.44 (95%EFEXHE[CI] : 1.02-1.44) &
HEShiz Clik1.4-7) .

1.5 Fley Rt

RIS R e Z8 (AR . TR, /N, HERRO 4 #IX) X, xHNSLIL2 S D
PKICE VEREED R U ABYE2Z T - TH Y . 1979, 1982 FEICTEFEDLIZ L - T
FERD 80%LL LA x5 & L Clrmiid T b, 1979 FoFids k1.5 - 1)
Tik, BRHIX D 50-80 7% ft D 99 AL VTR, /NEH, HEARHLIX 0D 50-80 mkftd 196
APKIGTH o7, JRP S R I U AP EO KMAPEAEIT, BRX D 60 Ll LD B
PER O 50 i LA Lo Zete, T /NBEH, HERR X 0D 60 mlh LD 2ot T 10ug/g Cr A i
Z Tz, JRT B2-MG HEEITF# & & HICRIz ER/ L, BRI O 70 5Ll Lo
TR O 50 5k LA B2t TR, /NSEH, HERRMIX. D 70 LA o> 2k T e A E
73 1,000pg/g Cr 2 2 T\ iz, JRH B2-MG HEftt &0 FHnIc & b 70 5 EREmIIE, FE5
YL LR CHE CTh o 72, 1982 FDOFHA (SCHK 1.5 - 2) TITMEAR, T, /NEH,
HEARMIX D 50 kLA EoD 285 A2z Uiz, R B2-MG Rt &Y 1,000pg/g Cr LA LD
ZVETIE, MERBEEOIR T, fiE p2-MG 7 V7 7 A MiGRIEZ VT 7 AD Lk
ARRBOLNT-, Fl2, B2-MG, al-MG, Z VT F=U KT NA Y T A AT 7 H—
BOMEFRRED ERANH G, SREREEREOKT & B O TTENRE Sz, %t
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LEREROPRF A R 7 LPEMHEO BT EME 6.6, &M 11.2ug/g Cr ThH o7z,
E7o0 KT al-MG PRttt IR T MT P & O EIN8G8 0 Hiv, 2 b OfEn L3
HIZONTRPEOPEENFZEICHM L7 CCEk1.5-3, 1.5-4)

Iwata & (1993) 1%, EFED 1979 FEOREIZS I LR #IXERZETe 102 AD
PR B2-MG HEEE R ORF A R I U AP EOHERE % 1989 4F £ T 10 ROV B
BRL7c, 7ok, ZOHMIXTIX 1981 FITHRTHEOKBE TENKT L, EFROI IV
LHEEUET 1969 40 213ug/day 725 1983 4FIZ1X 106pg/day (2 Lz, 10 /0B
PR FIHE T o 72 48 NIZBWT, KT K v APEIE O KT EEHEIX 8.5ug/g Cr H»
5 6.0g/g CriZIK T Lz, —J., JRH B2-MG HEik &0 (T 4 E 1 T B R ARE I 40 7%
PLETH > -REE 7213 R T B2-MG HEEEAS 1,000ug/g Cr LLETHH--RET 1.8 %12 E
HL, 7RIV AZE DG FEEARD AW SHEITIECTH D Z ERNRBR S
7= Uk 1.5-5) o [FEREDMEEIE, 215 D 1996 45 £ TOMF A THRH bz (3
Mk 1.5-6) o FHS (1988) X, FH I v ABREMIRICIBWT, HEEOD RI U A
EHSREREE D7 D EROBEIER L E SN 14 ADITE 2 VT F= R, s L7
F=r 7 VT T A, M HCO3 . %TRP (ZOWT 9 EMORGRBIE 21T\, 15
BEER IS D LT, TRTOEBBPRAICET H2EA 2B CCk1.5-7)

Iwata & (1991a, 1991b) K O Arisawa © (2001) 1% EFED 1979, 1982 4E DA x5
F DAL « AR OPFEEIT 72, 1982 FZ2H D 1989 F£F TOBBTIX. *15E
BRAEFEAELM & LIZREO R B2-MG HEit & 1,000pg/g Cr UL EREOEEAE(LIET H
(SMR) 13 H T 223 (95%-CI-: 125-368) . 2T 131 (95% CI : 84-193) Th -7,
F72. Cox ERET N EZANWTHEBMEZMIE LT-HEICBNTH, B bRT B2-MG
PR, JRPEAE, MIF B2-MG et & &K NIE 7 L7 F= U REOSERET RO
FREFEFLITFTAEEICEEL TV CUER1.5-8) ., —F. K B2-MG BEitt =
1,000ug/g Cr AJifED SMR 1L, BT 76 (95% CI: 41-131) | £ T 35 (95% CI: 7-103)
EIRWENCH D, IS EROE T EO EFRITRO oo (BT SMR 101,
95% CI : 63-155, %M C SMR 126, 95% CI : 81-186) (SCHk 1.5-9) . [ UMD 1997
HEFETOBB T, JRF p2-MG HEEE 1,000ug/g Cr LLERE, 1,000pg/g Cr A5HE R Y
Hil 4 (A D SMR IZZHFH 138 (95% C : 1101-183) , 66 (95% CI : 49-87) . 90 (95%
Cl:73-109) Tho7-, Fiz, Fhn, BMIL, M EE, MiF= L AT v — U EO B
ELESAICBWT S, BETIRILE B2-MG B K ORT p2-MG HEt &0 &, &
PTG 2 L7 F= A, i p2-MG 27 UV 7 7 A K ORT B2-MG HE&E D
R ERO LR EAEFZIXNFIEFEICHELTEBY . "= FRiT 2 22T
72, Arisawa 5 (2001) [Z[FAH K I 7 2GR O N AFRBRIZOW T HIEEZIT - 72,
KGR A FLAE L U HUBRIR, R B2-MG HEifit&E 1,000 pg/g Cr DA EREE Y
1,000 pg/g Cr A fE D203 A OFEME(L R (SIR) 1X, 4 E4 71 (95% CL: 44-107)
103 (95% CI : 41-212) % OX58 (95% CI : 32-97) T&H V. 1,000 pg/g Cr AiHE TILA
AWDRREBENFEEIE N> T2, BB ARORINIRBAD Y A7 O EFHIZH LN
7= (k1.5 - 10)

Vb, R AIC XD RAEREREREE IR0 LR L ERBEICEEL WD Z L,
KOA R MGG ER TIIN AR EFITED B2 ERRIE I U
77

1.6 ZEFEBEOMSE

—WEREFAE LB RDNAAREKENLHE SN TN D, HARTE, W20
BHAMEO @O KB Z2HE M THOI T D, FRIEOFEREEFFENT 5 &, Suwazono
5 (2000) 1X. EP2EDOAD NI v AFEF G4 O BYELI05 A, ZME1,648 A0 6 1Lk
EREBRELL, 7RI v ARG EBHEEORBUC T D FHEBEMEIZ YW THRE Lz,
TR Y ABEEOHEEL LT KRS A R 7 2P0 &, BREREE OfRE &
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L TR B2-MGHE & K& VR FNAGHEI &2 -, ZOfE%, ik K v AR
. RF R AP R & RPB2-MGHEE &, JR PNAGHE & O T B 72 MR H
ol Clmkle - 1) o

ZHUZKF LEzaki® (2003) K OWLE S (2004) X, ENI0FEOD B 7 LFEHY
k2 fET010,753 A (1,000 A/JR) DRk AN ZetE (FE12355mE-60554K) DA 5 IR ZEEL |
PR KXo PR E & TR o 1I-MGHEME R, IR F1B,-MGHE & & O AHBEMEIC DU TR
Britz, Sk RF 5 Ko AP &I, S0 M T0.76-3.16ug/g CrOFFHIZ &
Sz, BEEUFHOATICE D . KT o I-MGHEE &, R T B-MGHEM B39 B E O Ffin & K
TR H STl FOREBERN LTI LI Z A, IRFP I FI T LHE
M &R P al-MGHEM &, IR F1B2-MGHEE & & ORI AH BB T - 7= &
FFCnd (OCikl6 -2, 1.6 -3) . EFE. Suwazono (2000) DOFERIZ/ T 508, HFifin

DA ER LT, BBRE1H AL EE W) KEBRFIEE L2 W) SR Enh,
Ezaki® (2003) OFREAMFRITEFEREWNEEBZLND,

Flo, WTNORETHRF S FI U LAPEEIZZ L7 F=UMIEEZEH L TW
L0, RFP 7 LT F =R BE R RS ER LT T2 0O WERH Y, 2D K
N b YEERE OFEZ B E LT N EEE L B b, Horiguchi s (2004) &U%#
REDL (2004) X, EANSEOEF381AN (YL  4kilik 1,179, FEV5G Yk
%ﬁzmk)@ﬁﬁ%%%%ﬁ(%%sz%%&gﬁerwML)#%m%&@
L. R 7 R o gkt & L R Pal-MGHE R, IR T B2-MGHEHE & & DOFRBIEIZ DV
THENT LTz, Z OB, HEED I U AERESBKEOHRE NS, BUTON R Y
LAEROEBEIEETH HPTWIZ OB X DB 22T QWD EBRE E T xeh F
LU LAEREOWERE ZED, S HICHBREOFROEBEEZRIN L TRE LT, £

OFEF. HEED B0 AEIE (BHIRI2 310 5 S 41E130.86-6.72ng/ke A H /)
R R 7A#ﬁ%(%%ﬁ®&ﬁ$ﬂﬁi%8“&@g&)&@W [EiElEc R
BlE2 SN2, Ezakin (2003) &R, JRPH FI U LR &R o I-MGHE &
PR HB2-MGHE & & ORI ITA B /MBI B R SN -7 CCHRL6 -4, 1.6 -3) ,
Z OfERIE, *%m&ﬁﬁ%&&#%ﬁﬁféﬁ% U LABNPTWIZ B2 TV iTh
cf\wFiiqukégw EfE= 3 - 5N &, SV UTEITOPTWHL., #
[NEZ N FEOFBREH S EVIBENSZUTHDL E VI FEREL T
b, IHIZ mw%@zé% EENGENTEY, ZROOERNS, BITON R
WAW@ﬁﬁgiitv~V/%ﬁLTwék%z%mto

AAREWNO A K w7 A5Gl & OFETS el o (1 R & Rt R I T - ase ¢, »
OHUEFERORF I BT AgEE R RS B2- MG Pt &0 &8 E A2 Flil LT
WD 125X E AT L, BYRHBIHER (L1729 8. B7 16 ) KROFETGYHE (L1
3086, B 1THE) ORFH NI 7 AHEE R RS B2- MG HEitE: (Wb s LT
F= UM, BTEHE) ICOWTHITLIZE 24, BhWnFhicBWTHRM D R
iﬁA%ﬁiﬁunm@g&uT@ W CILR T B2- MG HRlt &3 LWL E R S
T, 10-12pg/g Cr 2R - HBICE LS LRI 5 2 &R sz (k1.6 -5, 1.6
-3) .

1976 —1978 2T CARE 7 |oH K I 7 A5G T 7o REREHA C
X, 77 v a=—EEREO ARSI A)IR 4.4%, R 4.2%, SHER 2.9%, $KH
I 0.2%, FERIL 0.2%, &R 0.1%, KoE 0% Th o7, —J5., FETEGHBROHHE
AL T REL 0% ThHoTe (XA AFATFKOENES K v AFEIZET 2 HF5E8E
1979) ,

1.7 ftho> H ARDHFSE
Kawada & (1992) 1%, BEERZ2HH O 40 mlL FER 400 A2HOWT, JRFHD R
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U AHEIE R ONNAG B2 JE Uiz, 2IEORF I R v APEE O %M EIL S
P 1.59, Zctk 1.48ug/g Cr Tho 70, KPR I U APt EITEEHIXIC L0 FEEN
by WMo E K OTEESHIT O OB CHII SN, RS R I U LAHRME &R
1 NAG Rt & & OMITITIT WV EDOFEA T b7z (1=0.20, p<0.01) . K B2-MG
Pt BRI E S o Lk 1.7 - 1)

Nakadaira © (2003) (%, FBEOMKIRE D B I v 275 98 A (24—86 7%)
B Ok RHUIAE R 50 N (20—83 7%) A XRICHITRAEZ T o7, RPT FI 7 A4k
MR OKMOEEIEIL, (HYeHik (5 2.69, otk 4.68ug/g Cr) DI 3FEH Yk (55
Pk 1.08, Ltk 1.69ug/g Cr) X W A EICFE -T2, L L, JRF B2-MG HEE &0 S -
YA % T8 1,000pg/g Cr BL EDOEIAICA B TR b7 Gk 1.7 -2)

1.8 ~UL¥—_ CadmibelbF7E

AL F —T19854E 7 55 19894F IC Efifi S iz h B 2 7 A w M FEAl o0 W i B 2% 2 A
(CadmiBelWF 72) 1%, #F 158 D Liege & Charleroi @ Hitdsk & | H [ #7457 @ Hechtel-Eksel &
Noorderkempen7» & HEAEZ (ZHf ) U721 - AR CREFE (b L 7o g #E2,327 N THE i <
oo IR R U APRIEED 2ug/ B LA 2725 & JRPB2-MGHEM &, JR HRBPH &
K OVRHNAGHEM & 72 E S R O W E CTlE, 10% DR TN AL N, 20
FERDG ., RS R T AgEEN 2ug/ B LLEIZ72 2D & BERN R IR FERE R W 23R
IR D ERER LTS (CCHERLS - 1, SCHERL.8 - 2, SCHk1.8-3)
CadmibeliF7E D WEERE 2,327 A\ D 5 5 10 S ETe 1,107 N &2 BEAEL ICHiH L ¢, 45
M SR 22 5 K 9 ICHHTE L, $4ELL B2 ORI B L T D8R 70 5 2417 [ R
ZERIL U7z (19854E70 5 19894 IC FE i) o HfEHIIT, REBATIZUT < BREE O M\ Hitkl oD
FER331IA L, FEREA I < BREE ORI O R372 N 2 bel L 72, BREE OV Hiei 7
O WHIEIZ 23T TR B I v APRIEEIL 7.9nmol/24F /] (0.89pg/24K¢H])
& 10.5 nmol/245f#] (1.18pg/24¢fH]) & A EIZ EA L TWe, AFEEO LR 3
UARRE LIRS R I U AREX, RPS R U AR L ORIZIEOMBEBIEN
AT, £z, RPP-MGHEM &, R -FRBPYEM & OUR HNAGHE & 1 TR DK
WHIBE S B @ OHIEIZ 23 Th T2 EF L TR Y, Mt FMIcEBEOEEZ R LT
7o FEA DRKEIN T2 B LIS R, BEMIE D & - & bt VIEEFT D HE O
HEO T RAEIER.IkmTH V. £ DOFEREA Ikm N5 T LIZIRFP A R I 7 LAPEEEN
2.7% bEAT 5 EHERF ST OCHkL8 - 4)

1985-19894F ™ Cadmibel B 4¢ THEBR A & 72 > 72 BPE208 A L OV E385 A DSHFEH£ DB
BAFST % PheeCadfiff9C  (Public health and environmental exposure to cadmium study) & L
T, BRI Y LGRERE L BEERESOREBIEEICONT, Z2EEr AT v 7 BT
KO RYG T 21T > 72, BHETIHIRT I K 7 A8k &K g 7 K3 o AR
EiX., £NFI7.551.9nmol/24B5 /R (0.84+0.21pg/24FFE1JR) . 6.1£2.2 nmol/L (0.69
+0.25ug/L) TH Y | FIEFAENS OO FIX16% E35% ThH o7z, THETIE, KREPD
R U AHEHE R OMEH S K7 AREX, ZF17.611.9nmol/24FE[H R (0.85
+0.21pg/24HF 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 F I U LGREE T, EITHEOB R E DR AEITS
26T, BEA~OEEIKS, ZTOBIFZ L, AIEOEILTH D EB LR
% (CWkL7 -5)

CadmibelffF 78 THE SN2 R I U LAAEKRAREIEI L T2 #ERE OEBTER 72
BB~ DR, AT OB E I ITERE T, < DMEEA~OBEEEI I
RN LR S T,
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1.9 A7 =—F >, OSCAR HFf%E

Az —T CHEME SRR OREEO N R U AREORERERAIL, =

WENLO I N APEEHEMEFEEICET 22175 BN S, the
osteoporosis, cadmium as a risk factor (OSCAR) study. & 41 f1F 54172, OSCAR study Tl
§$3y7WﬁFiWATmI%ﬂ@%LTMt%X7:~T/®%wwk
Oskarshamn® 2 > O MUK SFELL EJEE L7216580> 5805 DEM N5 TH 5, itk
PR REIXLRIATH Y . ZTORITBEORELE D CEM TIHEER222 A
NEFENTWD, FEZHBELELEAICEWNTH, KPP I T LAHEEEIRT o
I-MG & & @F‘ﬁ CHHBABAFR AN 22 [‘om‘_o F7. IR a 1-MGHEHEE30.8mg/mmol Cr

(=7,080pg/g Cr. H#E) 0.6mg/mmol Cr (=5310ug/g Cr. &) L EED v AT
& LTIER & 2% %2/\$IJLT?;*E)E2{%I& L. Fl L OPRF A R 0 APRIEIC L 0 [
JEL L TN E LT, RV AT 4 v ZEURSITZITo72 8 2 A, Flnz i L7
BEIZBWTH, JRED R v AgEEEORINC i@ﬁ¢a1MGmﬁgﬂi%aﬁé
Oddstt D3RR AMICH BICE L o Tz, ZOMIANIL, BREBRBEOAICBITLEMTY
FAUThole, 2OBIAT 4y 7 EUFHITRADNG | FlniitE CEHERDS35%K) %,
PRI A R X 7 A4EEE 23 1.0nmol/mmol Cr* (—1 Oug/g Cr) #hn42% L IRERRFEEN
10%LL B3 2 5 EHEE L (GCHk1.9 - 1) o Z Ofan3Jarup © OFa L O im BRAY AR 12
o TW5D,

ZOREORBERIX, £ Hﬁk%b’tﬁ R0 ABRGEORRERD & 5 ERE D35 57
%:':Tb?’)“CioD @%l@ﬁ*ﬁ VR RI U AP ER &< EER 5‘%%%

DT, BREED B O R R Lt%lf TR R I U AHRM RIS DR 31
nmol/mmol Cr (=1pg/g Cr) THYH ., bo L bEmWAT25pg/g Cr&IEF IRV, T72
bbb, BIROMYT CIIFHEE LYK E TOEMBENE TN TN D, FRpIEE AL
ZEIiCky, FmE L BIETT 57 LT F = o EARIIEFEREOYSEEICE TR
T4%, TORP 7 LT F =Pt &ZIROFHRE DM IEDT-DIZAND—HD 7 LT
FoVEARITETHDLETHREDO TICHVEEZ LTS, JRPH I T LR
EHRT o I-MGHEItE L 7 L7 F=UfHIEL THHOT, BEIZHEISNL TS L&
Zbivbd,

Jarup & OHEFHZ K 25 BHERESL W O LLSRIEINL, BR72 - 7= F E-SOSBR A R S4B IR
i KX 7 APEIEE2.5 nmol/mmol Cr (=2.5ug/g Cr) Lh_EORKERRTE D27 M@ézo
ANOWBREZEATEY | BERRIZED2I R U LOBB~OREBEERmT HIC
RKEpMEEELTHDEEZDLND,

1.10  #[# Shipham Hhigk

J2[E Shipham #Jik TiE, 17 k5 19 AL OHIM], WSS R -7 Z L0 6
Z OO EAIRIZ L DEBREEFY:, B A I L CORE ORI OMFE RO 2
DNTHFNLNTWD,

1982 21X, 1,092 ADERH 547 A\DSEREZWT 2510, 65 ADRREOFHEZTT-
7oo HEOMMIEO FEFR DN FI T A fh, #lifh, KEBEEIZHET 5 & Shipham
HUBIEFER ICE, L, B pHIZT A B VT, LS K~DOH FI 7LD
BATIHR W, £ FI T ARERE DO TEWI LB LA E 725 72 Shipham
RoRE S K7 L88E LR B2-MG BRIl &I T RERIC L@ o 72, L,
W70 & DGR 12 ii#e 3 2 &L B &R R v 280 & & 13 BEBEIfR 1T
BHITED, R B2-MG HEt & & OFBIIEA LN o T, Flo, EFROFENS

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,

74



BRSNIZNT AL AN FI U LARELRFP, MyEFD RI 0L LI THBERAS
Nighor= (k110 -1, 1.10-2) &

1.11 [HVif

IAEDIR Y HEHUIRIZIBIT 20 I U LAOREREIC X D EFZEICE L TOEF
ZEEZ <2\, LovL, vy 7B T8 I v azFEMELE L THWS THEMTIC
B2 @E R OEDER, FICrHoESEBENGHINTEY . REXVOEEZE
ARERELE L7ZfE M TR0 D (TR 111 -1, 1.11-2) ., D55, 5l THE
A S LTI, IR D LM 3 IK O 2t L LR R OVESE
R LREZRARTZER D 5, ZOMZEIZI W TIL, FEM LS5 EE (0=27)
DR R 7 APEIEIZEY T 53.8ug/l TH Y, BEFH D I U ARET 99.3ug/g
Tholo, FERIZH NI U LK TS5 @& (0=16)DIRF 1 K I 7 LR &EIT 40.9pg/L
ThHY, BEFRD FIUARET 920ug/g EEfEEZRL TV, LL, B RITA
EEAT LB THSEETIE, TAL I LIEVMEEZ R L, TREN 9.04ug/L &
25.1pglg ThoTz, £z, 31 LA EOBETIR T B2-MG HRltE DO INATEO bz, *
7oy BROEREZXG E LT, [l R U A LJRT B2-MG HEil &0 B 2 fEt L7-
FER. EOFEB=0.96)238D Hav, THTEH K OELERO S B 7 AREDOFIE
DEEIN TS (k111 -1) &

FOMOEEE LTIE, IR 7L TSI 2L TOESEICL D
AROBEEBBEOFREMELIEHM S TS CCik1.11-3) o £7-. /v xz—LD
EEBFZE TITbi 7= AL OGO Mg H o K o AR E L FE N RE O BE I B
LR DD, ZOMETIER ST, VT —OFNEN 3 MEBSMLTEY
ZILEIL 148 KON 114 #OME E AR DR TH D, KT I v LARBEXEN
Zh 22, 1.8nmol/L TH VY, HARKE L OEEIIEO LN TE LT CEk 1.11 - 4) |
71 BT AR TIGHE LIS TO I KX 7 AT K ABREIGYRROME TS 7= 520,

T, Xvary NHIRKZREDS RI U7 ARLEOMESEIZ K D EREHRERH
SNTWD CCER 111 - 5) | FEFIEAATH Y . 5% OME & G2 /H-ER 5
AN

.12 H[E

FEOEYHE R ETHMIEOOE S E LT, LA KRR DX 7 AT 4k
FALERRERR D> D OHEKIZ Ko THEBR KD IG R S NI FHFNCB T %8038 5, HEME
FZKHIZ 0.05 mg/L D1 R U7 A0, TEENHIT Imgkg OF K 0 ADFH S 7273,
BRI O FEZEDOH FI U A BRI EICEEYOEBRICE 2D THY . FHDOH
Ko AEEREIL 367-382ug/H TH D, TDIHIHLARFEHEKOD R U LAEREITEME
T313pug/H, 2T 299ug/H & RERROIETHYLHER D 63.9pg/H . 61.5pg/H & HA_TE
WZERHESN TS, ZOMKOERIL 25 FLL E/FERMXIZEEL TV D EHEE
A, ED 433 NOFERD 17%I2HBW T, JRFP AT R I 7 A4k &I 15pg/g Cr 2, JRH
B2-MG Pl &3 500pg/g Cr 2 T e, | M I U ARES ®ELZ R L TE
D, RPN T AR NAG BES EHLTEBY, BRMEEREREZRL TV
(CCk 112 -1, 3Ck1.12-2)

FARIZ . WL OG5 ixen « BEBSiEs DGR E B2 b Tk, ZoiX
ZxtG LT MR TR, RS AT O mR VG e X R EEG YL X kRO I
BYRHKIZK S L TR ZINZ TV D, TRENOHKIZEIT 2 KP 0 K7 ARE
1%3.70, 0.51, 0.072mg/kg TH Y | FRDORHP A FI v 2PEMEITENZEH 107, 1.62,
0.40pg/L Lkl KX o7 A LFBEEZ /R L Tz, £72RT B2-MG BElitE:, JRFPT LT
TUPREE S & BT, FRIGYLMIX, PRV YL R BTG Y I X DJIELIZ R LT
BYO. REH R T LHEIE LR B2-MG BEHIFEORIC b A E&-RISREBERRD b
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TW5 (k112 -3) . 72, RS FI o AdeicE, 7 Ko AZBIE LR NAG
PEt & & ORI b A E-SOSBIRARD 5N TWD Lk 1.12-4)

ZO2 MXRLATIE, OO L HLURNCE/ I, FEO 5 DOITEX
BT HH I U ATEMFEHEOFERORY A R I v AHEE &Ky FEAROS
WZBIT 202803 5, ZOBFRICBWCIE, HYHIRICB T 26 SE DRP D K2
U ARSI IIEG e b iR L TR EICE S RP S FI U APRE & RS E R
JROBNCAHBEINFRD b TH Y . A R v ABEE 133ug/H OFE TR FEAE DR
FHREN G BICHEM L TWD Z RS Tnd, fimes LT HirREIE
1.67ug/kg RE/H BB SN TND Lk 1.12-5)

ZALLISNTIE, 1991 I S v 72 B AR~ DRRZEVEREE D 720 20-57 5D 150 A
OWErE T R(ERM, BHEA%E, Bk 74 A, &M 76 AR LIomikh RI U LR
FEZBAT DHFE Tld, FERRERE T 0.94pg/L, BREE T 2.61ug/lL TH D Z WA S
TW5, FEMEFICB N TIB LM THREZEIT RS20, MEZ X 2203 5
NTEY., 208D 0.6pug/L 725 40 {0 1.24ug/L £ TOHEMMBBRD N TS, £,
1983 4FE2 5 1985 FIZSEM SN [AEROMISE & bl LT, M A R 7 AR
BiX7emo 7= 2 ERERR STV D (Lt 1.12 - 6)

.13 k[H

KE DS OHAETIX, Diamond 5 (2003) 723, K[E % & Tl S E O LA IT1514:00 6 |
— AR BAITE D DIERESND I R U AR TEBERFR SN D DETONT
METLTCWD, ZOMRTIXEHEEORIE L L TURTES FEAEREZ HWTEY
HYFREE T L2723 32— a V CBEEN RIVLARICHE L-L 24,
PRAUESS 73R I O & fE2210% CARE 3 21X 153ng/g (P HRAE, 95% CI 84-263) & 7¢
S, —FH, KEAOH FI v LAEBRENOHESINIBRED K U L&T Mk
33ug/g. BYE 17pglg (95 3—& 2 Z AV S53ug/g. FBYE 27pg/g) ThH-o7-, UL
D LD, KEICBT 2 — ORI ETE CHEENICERIND 7 R 7 A&TIHE,
BEMEITFER IV ERERMT T TS, 51T, BYE QOA/H) ITXLDH I FI T A
DOBFHER (95/3—t% % A L« Letheopg/g. Bt 38ug/g) KL TH, FhiZ X
S TEBENKIATHIBEREN RI v LAE (FETIRME : 84ug/g) I[TELRNI &2
5. KETIE—A2AEREZ L TOUED R U X DBHERERE L Z 50
59 EHELTWS CCHkLI3 - 1) . 2O, KENO —RERL =37
WG & L CEHMETE 5,

. TRENRER I L DA

WEMD FI U ABRRIIEICT RITVLHLALN T 2a—L2DORAIZLDbD L L
THESNTREY, ZORFBEEEIL, BHEEE, e, MR8, BELXOZOM LR
WHEIPHIZE 5725, 2 2 TIEB#EE L OV BRI DWW Tk~ %,

WRFEMEA R X U ARFEIC K 2 BHERE~ DI L COHREILZ VN, FFIT, Friberg
H1950)DME Lk 2 - 1) LA, » FI U ARETBHEICB T DIREABMESRED |
FIZZ L O TIE SN TS GCHk2-2~2-9) . 55 ADH R 7 ARG @5
DIRERMEICOWTHEF L7z Hansen  (1977) OBFFETIL, 25 UL EORBERED H
L98FDORE T T 2 2 R OYRF B2-MG HElt %, BREEIE 2 4R R O S5 L b
BLTHBEICEMNT A Z EzdfiELTWnDd (k2 - 10)

UL —DH NI T AREFEFE & k5L 95 Bernard (1979) O—HOAFEIZIS
Tl 42 NOBRBEHSEEREOREAREZ 77 NOXIREE L il U= fE 5, RSO
JREFREIIHEML T\, £, RS R v AR E S JREQATLE, kT
B2-MG BEME K QR F 7 L7 2 R IIFROFERBE R S o 72 L HE LT 5 (St 2
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-11) o ZOFTRIE, RAEEFRINEE CHIAT L ZENAETHY . I RI U AR
T2 LD B EE R E IR ERIRREE L 0 bIRMERERENEZ58DTH D Z L &R
2 LT\ 5, FERIC, IRIEAFIT AR LS D K v ABREZEE THRE SN TWD (X
Bk2-12, 2-4, 2-13, 2-8) ,

AT, B R T ABREEREE S L < ITREK TR OB ZEO [ WiPEICB LT
DOWFFERHE S TS, 60 N(FPE 58 A, &t 2 N)D 424 FFD T NI 7 LIgEEEE
FEDH D5 B#F DA Z1T > 7= Elinder & (1985) OWFZETIX, JRH P2-MG Btk
(0.034mg/mmol Cr(300ug/g Cr)Lh 1) 12 40%CThH 0 | HEERZEELOIRFH K 7 Lk
M & PR B2-MG HEEE: & ORICEIENFE D iz, & 512 1976-1983 4EO M, #k:
VIR LPEZ LToRER LD B2-MG RIZIARAHEThH oo i LT D (k2 - 14)

Kawada ©(1993)i37% NI 7 A B A YBHIREE S 4125 J7## 2 1986-1992 4E 0 [HBHF
U PEERBESGEICE VAP S R 7 A 0.857mg/m’ 7> 5 0.045mg/m’ IIKF L7-
ZEWCEDIRTA RI v AP EOEL ARG Lz, IRP T R I 7 APe & Tk E
D 41.7-94.6%\ZJD LTy, AE TR0 -7= GCHk 2 - 15) , [AEEC, R B2-M
PEe R, R R v ARSI ME T K7 ARENZNZEIL 1,500ug/g Cr,
3ug/g Cr, Spg/L Th 2 578F (16 N) Z/EEBG GRS HE%Z & > 72 ICEBF L 72
McDiarmid 5 (1997) OHWFFETIE, H K I 0 ABRFEIME L 72% b RS HRERREIX
WITLI-Z E s L Tnsd (CCik2 - 16) o

B, Iy ARHA~OFEEIZET S8 & LTI, Scottet H (1976) 73, 7
R 7 ACIREE SO TN 27 A0 95 22 NDJRF I v KPR N %
HELTEBY, 512, $FMTRALOCZOMO T K 7 ARESEE 265 & LI
ZEClX, R LYy AEIRIZIER EIRO 3 fFICELTHEY ., MiEHFh I v Lk
FEIX20-30pg/L & EHLTWZ EamE LD (k2 -17) .

AR U LHGRME T COMEREE (i) HRBICET 2% FRIMEIX, = 7 -1 R
2 U ANI-CA)EAMARE T Tl < 7@ 2 R L2 onE < @i snTnd, it
K. TNHOFBEIZN FIULAZELHEOWAIZL > T, MEKEREOERMRZE
PR BORBENGEICENEEBEZ LN TS, FEEIZ1980FRICHE SN FH4
FERIT, Wb Z oG E XFFT 5D TH 7=, Sorahan and Esmen (2004)/%,
[EWest Midlands D Ni-Cd L 1E T8 T\ T 72 551926 A D FB GBI 12DV T
MR g BT K DB TSR %A FEIT19474E7)> 5 20004E 128 0 IBIIHAE L1z, fatEktg L
L C#[E DEngland & "WalesD 1 N X &7 AFEVG YLl F e —fE R AR, #3457
a1t o7, ZOfER, Ni-CdE G THT@HE 1BV T, —RERICHE i A LL
SEOIMER SR BIC X D RICHE BRI EE SN, Lol IiBdAICL DL
RICEITEE) > 72 G2 - 18) , BLEX V. 7 I 7 A0EMEAREEERICE S
DAL DIPREIRBNFER END Z EITRTHIETHDH L EZDNDLN, FHBRAD
BRIIFFHCEE SNz, WTHICE X, 7 I U AOMRGRIZEKFETRE IO
T, MEHENR L nzd, SBOERDIRFANLEEND,

3. ZTOMOBEEFEIC X DA

BRI T LAOWAIRE L TEICTILZ ZHE LR ER IS T T ZEIZ OV T,
BT, KED S KB AR E N S 472, Mannino®  (2004) 1%, KERHNO D R
I U LIEG YIRS 016,024 NDRRANZ RIGIZ, JRP I RI U LR E (7 L7 F
= URIEAE) & fiRE & ORI OFEBIMEIC OWTRRET LT-, iRE L LT THIER & &
JifEEZfEE L LD, MEEOFME, MR AR, Fl, ZHE L, BE, F
¥, —IMEMRAET — %, £ L CHYERRR X5 5 5 521 & 2 THNT 247 - T2k
R, REA I U LEEEROMICAHEREOHBEMENEL L, SHITRP T R
U AR R & PEIER R, HiTER (%FEV) [CHERAOHBENEIER SN CUEk3
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-1 o BRIV LOWABMRIE R 2T 5 2 ENERIICHER S TND 2 L
Mo, BN TIEOH 22, ZOWZEIED B0 LIEHGHET & BRIEIC X - THEES
NI IV LANHEEEOR T Z2HRT LI L2 RLIEbLDOTH D,
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