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BRI A, RS 48, THELS Cd, R 112411, %JE 8.65g/em’ (25°C) DR
HEOESBETHY . LEEF, KF, RKKTOBRFUTIEL HGA LTS, D7), &
EAEOREBTIZEREBREDO D I U LANREL20 b EEND, BE, BOBEBWTIE,
FLILAVGGIR E T 27 R0 MY SAFTEL, A XA A XA JOFA 2 BT
—WERIETON NI U ABRFEICHET2EFREN RS EiS N, ZRETOMAND,
71 R0 LAOEMKREREICRS T 2R MEFEEEMNTO DI, REEFRSFEH S
TWD B COINRMESERE ELZ IR L T2 2 0 b - E LEYTh 5,

L7eM o, A0 Y A7 FHBICEIT 5 MABEBEREIX, BERNMIB T 5% 0%
THESCEMERICIZ2MAD S B, FRC—REBREICB T 2 RMRRERZELZEHE L, BA
ENICBIT 50 R U AERES TN IR MEEAEIC I TRBLRT 2 SOEFHHAR
BEFEHMIME LCHRESNT, Thbb, B K7 A7GRRIRE R & 75 e K
gl LTEFRHAEREND, b FOREICEEEZ RIFI 20D RI v AEBRELE L
THHENT-8IT 144pgkg KE/BRLU T TH o7, £, BIOEFMAER R D, G
IR FREE & Hele U C Tpg/kg REARRTR O R 2 0 LBREE %2 521 7o 4E BRASE R 22 TR A
BHEEENRD LN, TRHLDZ NS, BRIV AOMABEERET, A
AR R L T Tpg/keg /R E LT,

BIfE, BARANOERHNLOHN FI 7 ABIREOFIEREIZ OV T, 1970 FIE LR, K
MRIZHD L CE TRV, BE NI NMAEMERED Tug/ke (KEH/H XL 0 HIRW L~ULIZ
b5, Flo, TEFE, BRAEFEOEIZE ST AHS720 OKIEEEN 1962 F-D v — 7 FFIZ L
NRCOEFLTRER, BARAOD RI U AEBRELHD L TETND, LEBsT, —iWN
RAARNZBIT2ELNOLOH R T AMERDMERICEEE L RIF T REME ISV &5 2
HiLb,
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3.1

R /=N | e 3 DE S

&5 48, JLFEil s Cd. F& 112411, 12 2B) . FAE (106 (1.25%) .
108 (0.89%) . 110 (12.49%) . 111 (12.80%) . 112 (24.13%) . 113 (12.22%) . 114
(28.73 %) . 116 (7.49%) ) . HJE 8.65g/cm’ (25°C) . HUKTHA M, HADRS
1%320.8C, WAL T765CTHY, Wb EBILEOHF TIHIE W CCHER1-1)
AL LA R U AR, KREFTHESCRIES N, 72—2'24 105,

- BRIR, R A OV

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

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

o3 & B )

HARFUT BT DAFAE & B

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

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

3.2 KB D HEAOHEFE

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

3.3 HEN LY ~DWIN

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

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

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

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

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

3.4 KB ROH A ~DBAT

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

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

4.1 W ARREE

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

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

42.1 FBIKD S DOIgEE

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

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

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

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

4 OBOKIEYE - o> 173 WHO BKAKE A RT A A GE2MKAOHE 3 ) | B,
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NS T NG T NS T N I N T N i N e e e e T T Y Y
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B bA A DS DS DSBS DD WWLWLWLLWWLWWWN
O 0 1 O N A W IN—~ O WOV J N b W~ O O

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

KR E 72 DT AR, B AK, #EAKDOH R 7 AFERL~LOENC LY REE
MEIR DN, —RNCEEI KT O R I U AREIXR, BAEO X ITERIZE -
TKBEFEMEN TR E S, KERAE R EOFHENFRS DT BT 5 EOHIE Crxfiort
KIZEDH I U ARENHBIC2 D Z Eidleu,

422 RBAnIND DUREE

AARICBITA2EBMIZEEND D R T LICHONT, EBHKEA T -2EHED
AR (OCHR4 -3, 4-4) Ik DL, FRICHE, BEEREONIRICIZIT R U LARE
KEEND (FD) . BAANIKRBOEBRENZ W20, KEEIZLDH K 7 L%
BEOEENE, HUZAEIZBW TS0 EDa A D RI v LE0oH LiciER s
RUTe, BAREDOKIkgHFICEEND T FI U LAEIT, L T0.06mg (ppm) TH D |
SANEFED K IkgHIZEEND A R I U ARIE, SURIEFRIC XX, SFEE L T0.01~0.2
mgThHsb (k4 -5) ,

BEFOH RI T LAREISETHAONTWD (F2) , KENZERIT 5 IEEYM
PEORMTSENEH DT R I v A2EREOHER ClHk4 -6, 4-7) . I RITANIZ
ENEDEBMICEEND Z ENHLNToT2 (383) |

BRIV ATHEINE T TES T REMITEFEOLO &L TEWIRED
BRIV LEEGEATHND, HED STELEMIE CHE 72T EON KU AREZ LKL
e ZAh, BHEOH RI U ARENE L EWShipham TERWHIEZ R L TW5D (K
4) ., EBLERD Vv WA TIT SIERHECRBEOEMEEZ R L, b, F2ROFE
SOMERR L VK S EEN-oT,

1 HARICBITHDEMZIEEND I FI U LOEREHA
BRI U LEE (mg/kg &)
B RS s/ ME NAE A
Kk (k) 37, 250 < 0.01 1.2 0.06 (ddefE:0.04)
INEE 381 < 0.02 0.47 -
pNIE 462 < 0.01 0. 66 -
/N 14 < 0.01 0.03 -
AL UE 329 < 0.01 0.49 -
Xy 101 < 0.01 0.01 -
B 108 < 0.01 0. 06 -
LA 88 < 0.01 0.08 -
EEv 103 < 0.01 0.07 -
X WA E 23 < 0.01 0.08 -
EoFNG 31 < 0.01 0.01 -
g 103 < 0.01 0.33 -
ZED 123 < 0.01 0.23 -
SN 31 < 0.01 0. 04 -
KR 101 < 0.01 0. 05 -
AR 290 < 0.01 0.17 -
r< K 130 < 0.01 0.05 -
B— 130 < 0.01 0. 04 -
Favy 81 < 0.01 0. 02 -



0 1 ON B W

L L LW W LW W NN NN NDNDDNDNDRE = /= = /=== = = =
DN A W~ OOV IO N K WN POV B W —= O O

W W
~N

38
39
40
41
42

MNEH
Jayal—
Aoy
WH T
7L
A
242
A
TUE
TUE
RET
RET
~ %
e
HH (W)
DZRN

Nz 7

THY

~ X a
AV A AT

A A A T (D)
£ Tt

B A

T A

~ AT

T
HH I (Pl
JI<wIE
=
777 = (Pl
R=AXT A H=

(PR
(HAE)
(92)

REATA A= ()

Ryarsrhxy
7=
v =

23
32
23
50
42
116
121
26
15
15
57
72
45
15
15
64
48
51
24
56
41
30
15
10
15
30
30
35
30
15
30
15
45
45
6

NN AN AN AN AN AN

O O ON OO OO OO0 OO RO OO OO EONOOOOOO0 00

<

.01

01
01
01
01
01
01
01
02
2

01
3

10
01
2
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79
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3
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.02
. 05

O UTO OO0 000 o o0

1

Nej
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SCwoo—~oOo - o©

23.

0.
0.
0.

.0

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

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

X

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

(SCHk4 -3, 4-4)
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26
27
28
29
30

1 AARPELAMEREDO KT FIvLaEHE (CFEH)

[E3 AN
7R 1165,
> 515
MR AT aos
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 HERIEMTA NI LRE

(AT @ ug/kg 10 &)

£ KE" T4V IV R Ay=—F 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)
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

£33 KEOBREHHTA NI T LRE

R U LRE (mgkg {EHEE)

JEY) TS LN 0/ ME S N]
B/S 166 0. 0045 < 0.001 0.23
E—F vy 320 0. 060 0.010 0. 59
NS 322 0. 041 0. 002 1.11
INZE 288 0. 030 < 0.0017 0. 207
XY HAE 297 0.028 0. 002 0.18
=V 207 0.017 0. 002 0.13
EA 230 0. 009 0.001 0. 054
L&A 150 0.017 0. 001 0. 160
AL 104 0. 061 0.012 0. 20
r~ K 231 0.014 0. 002 0. 048

% Wolnik etal (1983,1985) LV 5IH (CCik4-6, 4-7)

F4 EEOFYHIE CET LIEHETOFE D NI 0 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 PRERE

43.1 w X ogEE
ixz 1 ZIK ZRIN~2ugD I RI T AREFEENTEY, ZORI0%BIIZBAIIND
(SCHik4 - 14) , BUYEIZ L > TRAZIND I R U L2OKIS50%BMENICIRI S D (3
k4 - 15) EHUET D &L 1HIZ20RMBYES 2 NiE, K1~2ugdD 7 RI U AEZWINT 5
EHEESID,
BUEZ X > Tl RI U AREROE D I U ARBERENTH, AV z—T
X, BUEEOMET A FI U AREROED KNI U ARET, FEEUER D4~5(%
LOR2~3ETHL EMESN TS (U4 - 16, 4-17, 4-18, 4-19) .

432 RIS OIREEE

4321 HARITIBT D IEYHIBO — iR

75 G Wl T O — AL R OBREE E 2OV T, 19774F X W WHOIZ K % Global
Environmental Monitoring System (GEMS) ®O—Eg& L C., [E L= & M ITET
75>ﬂﬁﬁﬁ§5ﬁju)ﬁ8~l2$&5§k%jj LTEMTIGRWED h—FNF AL Ty |« AH
T 435 (TDSIE) PIC L 2 BEERAEZ EiM L T\ 5, ZORAERBRICEsE, R

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)

RIHERAERLD ZEICE Y ALTFE ORI R EBREEHET 5. v— 7 v AR Sy PERE LTINS, 2
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

7 AOFREIL, 1970408 e 12d6pg/ N/ H TH o 7203, LB, 72 0 i LT
XTEV ., 20054(12223ug/ N/ B (RES53.3kg® T2.9pug/kg RE/H) Lg-oTWnWb, 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) DERE
L 7= B EMAEMERE (PTWD Of50% TH D (X2) , 2005412 81) 5 1485
MHDA Ry AEBIEOFIAIL, KEHKOEI)46.5%, HITFHI2.8%, ¥ - i
EUH12.4%, MR - FHH12.4%., K OVEGERES 2% Th D (SUHk4 - 20, 4-21) .

Z O, IRSEATBOE NENLBREEAFSEATIR R TR D> B SR 24 £ T O 6] 0 [FE R
BRHEOT — X LRMBID R 0 ABENDHERGIOREMNTE (TrT7hrnm .
Yial—vay) ZEMALT, BARAOD FI 7 AEBRESAAOHGZ21T->T0D

(X3) . ZOfER., BUROBEKEHOH K7 LAREIZENTH, BARADOD K
U LSRR AL Y3 4Tngkg (R H/E . PR E2.93pug/kg AR E /I . #iFHO0.67 ~
9.14pg/kgRE/AA, 95/3—% % A )L 7.33ug/kg KRB/ TH D &GS TS (SCHk4
-22) .

K2 B0 h K U LAEREOHR

(ng/ A/H)

o

30 W‘L.j

20

40

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

T, bo b NI U AREN MR E L AUCBEE S 2 TR 13 5 530 TV fRIL, B R
T L DPRE ORE K CHEBEDOHEE 21T > T 2,
6 SRR 10 EA B 12 O E REHAIC IS < AARN DR (42874 53.3kg, /ML 15.1kg, 44774 55.6kg)
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—
SO 0N N bW~

W LW W LW W W W W RN DN DN DNDNDN = = = e e e
NN NP WD~ OOV UNPANWNNFRL,ODOVOIWUN DA WN —

W W
\O 0

X3

# &

HARANDH R v LERED S
EHsm |

0.028 - —
0.021 .ll

_ iu
0.014 h
0.007 | |

g H
0.000 gllll bl i |l|Ill"I”I""l“"u”""|||IIIIIIlIIu||2

0.67 278 490 7.02 9.14
EIE (ng/kg AhEHE)

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

4322 HARIZEB 15RO —BRER

B ENTEH - & BBENEVEE X LN 5 I TR v 7 /LA X, TDS
ECIRBENEE SN, [FFCRRREE I L 2MA N T, TDSIETRD by
FERIL, M5 ng/kg RE/H, 37205 7 HRNCHE L T8 ug/kg (AE/MA L 720 |
JECFADE E MM ERE (PTWD) *Th 57 pgkeg EHE/MHAZBZ DR LT,
BRI L5 — BEREIT, 044pg/kg (RE /H & 720 | FBREEENTDSIEDOK 0 DR
RERL TV, BREETIE, EAOEMRRRERLSD 2 ERHRD, R
HOMEH A B LGRS EWEZ R T2 AN O B FZEE LI L - TR
L RDTEBMBINTWD (SCHk4 - 23)

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

T OREEE . AERNGEEVNERNTLAFLE AL OO 1 HaErEERE L L, 1 HOBFFIZEENHLFEWEORE
EUETHZLICED, HENGERR_RERICHRT 2 WEOBREEHEET D, ZITHE, bobb AR
U AMRTE OB O SR LM 1T 44 & 5B, AL 15 4R 12 A I 3 A oM Tt b, . B Y BERUHE
DOEREMER SNT=, 72, MRFTBEITHREREICSMLEZZENRIIN TS,

8 WEMZAEKEEE (Provisional Tolerable Weekly Intake) &%, HEESOKFTORLHM IS LT, An—
AEPEICDOT D EBIRL THREICKT 2 H e ERBEN W R Sh 2 A&EZ, (RE kg 4729, 722 1HEHEYS.
DOEREE LTRRLEEBEOZ L TH D,
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00 NN Lt AW

11
12
13
14
15
16
17
18
19
20
21
22
23
24

F5 HEICBITA2RENTO—HHZY OFEH R LAEBEE

=4 Yo7 V)T GiET N D MBI R (ug/H) BTN
— AR 73 35
N)LF— D 15 Buchet et al. (1983)
PRGN M 13 Koivistoinen (1980)
=N D 31 Yamagata & Iwashima (1975)
AX D 48 Suzuki & Lu (1976)
AX D 49 Ushio & Doguchi (1977)
AX D 35 Iwao (1977)
AX M 49 Ohmomo & Sumiya (1981)
AR (3H#gDTFH) D 59 Iwao et al. (1981a)
=P D 43.9 (B1%) Watanabe et al. (1985)
37.0 (& tk)
e R B D 21 Guthrie & Robinson (1977)
APz —TY D 10 Wester (1974)
AT —TV M 17 Kjellstrom (1977)
ZE M, 10-20 Walters & Sherlock (1981)
KE M 41 Mahaffey et al. (1975)
h R =) LTIEFLhIE
AX M 211-245 Japan Public Health Association (1970)
A& D 180-391 "
BAR(IMHDFY) D 136 Iwao et al. (1981a)
RE M 36 Sherlock et al. (1983)
H[E] D 29 Sherlock et al. (1983)
KE D 33 Spencer et al. (1979)

*

5.

5.1

M — BRYUITILEBERIZHH (TDSEK)

D — [EREE

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

b MZBT HERE K O

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

MIED—HETR T, RTT 47T

FEMIEORRIT. O F I U LAOBEERINTHE

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

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

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

Wk 5-1) DEERL, K525 6 127 L& s OB & ARl ORFMEZ2 v
FHAEDNTG AR TR LT, NT U ART, FERBICEEL TR T L, BREIKE
LTHIMLTWAZ ERHALNTHD, ZD2EKEIMALEL L, AT 2KEH
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L LW W W LW W W WK NN DNDDNNDDNDNDDNNRPER = /= /= = = = = = =
NN N R W= O V0NN WNDRFE OOV IONWUM B WND—= OO

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

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

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

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

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

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

UbED X mBEnG, KU R7FHIICBW T, RADOBERINREZE hRT
T4 T RSB DIERN CR OERGFR LR L 2~8% L THZ LB RY B2
bivd, 72720, NEDHERIZOWTIE RT3 THY | 4% b IHHRINE DS T I3k
SNHEREThD,
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HEEND DO R T ZRIUZEE S 240178

. RERIUTAT | ARSIV LES & = |[REE
Xk BRE N 247 &%
BT Fp | UERSE w8 (%) "
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 27209 | R [ZMEMNCICERSE. RIDTATHANCARUNHEE
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 & Reeves(2001) fla 52£13 [g'Beggatsi 144555 10.6+4.4 - RERMIITR"CICLEVEDLYDEDFIFIRE S ITEA
(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 ~ = CdRiE ~ {5 RE
i u&l?ﬁ;;ll) 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
6 mcak. 3 [T (_932‘_"7"3 5 12~ 148 BICECAERIER . BEICIS DHEE,
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) XY AF[H CLEk5—1)
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10
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

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 ® ® @ 9 ‘ '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 O OfRFL (SCERS - 12) ([2X D&, IBHETHRINSNTZT RI U A, BEHE
WSS LCitic K- THFICiE S s, IFCidtHo&0 MT BNFEAR S, I R
IULEMT BFEGLTCAd-MT E7eo TEREL, MRFICBEIT 5, £/, 7%
FA AT L0 JRE ISR S, BERAIC U AT A UREAICB LT D, iR TR,
A RITAIEICT AT I RLMT EfES LIZIRRECTRENT 5, SRERIECIER S
Cd- MT (FIfr RIS CRIRIN S, FET 5, 7RI U LT, BELIZEA L ER
Lan=d, BIESHAERDOEND I U LA AMRIIER T 1L~V THh D,

53 &EHE - oM

b MZBTDHH FIULOEMKIRERE ClX, 2AMNEOR3BE R EIZEREL,
RO Clt, TN ENEAMBEONIANE- SN D, M. 1BV, B~0&ERE
X, FEFITA 2, BREOREILE LS, HFORED10~20ETH 5, BIEE OB KL
B A~OEFEIRE T, FEWEE 210 mg/kgfEE @\, BUCTEE T ol FI v A
AmEIZET oMEL —EICFE Lo, /MR (1975) I2X D&, B FOFEUBIZEBIT
L5 RITVAREZRELILE ZA, 20 EOB L THMIZEBIT o0 RI U ARE
NEMEOR LZ2EEVMEZ R L CGTHRS - 13) o X612, 19744E0 519834 (3
BRS - 14) . 19924E7 519944 (SCHRS - 15) I2 i TIThN-REIc RS & B R g R
EOEmRSAE R LIz, BARNOBRE S NI v L AEMEITEL <, 50~60m T —7
L0 U T 5, FIZOWTIE, FEKAFRICHEm L, BREO X5 & T
A Y A=A AN

FEoEA0 20 R R R ClE, AT O B o MBENEINT 2 CrEik4 - 13) ,
t hTIE, I RITVACERT S EBZLNDIFREEDRAEITRE SN TV,
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L W LW W W W W W NN N DNDDNNDDNDNDNDIN = = /= = = == = = =
NN N R WD = O OV N A WNDRFE OOV IONWM B WND—= OO

KT JEESTH R U LRE

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

RER. uggBEE,

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

1

9




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

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

EDES te = HREDLBE B it
wEE(y EBE=(g D/W" (%) &% (ppm) 2 (ppm) (ng/B)
FH 1148 15234625  65.65+25.63  24.32+4.67 1.26+0.67 0.33+0.18 19.4+15.7
(FEEEBIZ0~55%)
B 194 27.11+11.84 117.01+60.51 25.01+5.55 1.36+0.45 0.36+0.18 36.0+17.7
(22~24%)
T 174 19.88+ 6.00  84.88£30.39  25.10+5.37 1.21£0.29 0.32+0.12 25.0+10.8
(22~24%)
EHRULMHE 33.35 134.53 25.03 1.19 0.34 452
(FEMEEEIZ545%) 26.63 112.70 24.30 1.33 0.33 34.5
S HEIXEN T HiE R R
RER/EER ¢ TsuchiyaK. (1978) L YA (CTiks - 24)
b) 5 ARICHT BT « JRAH R 0 APEER O TR DN 5%
FEREE * PR #Eop
(ng/) (ng/H) (hg/e) (ng/H)
1 0.91+0.08 0.51+0.11 1.57+0.28 41.146.5
2 1.93+0.34 1.43+0.22 1.3440.22 59.6+17.5
3 0.53+0.17 0.79+0.36 2.17+0.63 79.4429.7
4 0.84+0.14 0.7620.06 1.67+£0.53 53.8+13.2
5 0.67+0.09 0.96+0.32 1.97+0.86 64.6+47.5
6 1.61£0.52 1.01+0.23 1.74+0.50 52.3+41.6
7 2.15+0.32 1.5440.12 1.27+£0.24 44.1+4.6

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

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

#9 TEOBARNLHE OIS - R NI T LJRE

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

¥ Kikuchietal. (2003) O table3 XV #4551 Gk s - 11)
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

5.5

HEEE 30 4F) &

A=W R

Tsuchiya 5%, V> a3 /X—hA U NETVTENTHE, FTHEEFHE L GRS
-26) . Elinder 5%, FEBEHFITIIT 5B BE QAW TR 2 20~50 4 (KB

SR L7z (OCiEk 4 - 15) . Kjellstrom & Nordberg 1%, 8 =22 /3— k A

v NETATHEBOEM TR Z T NZE 7.5 F, 12F L3R L7z, Sugita &
Tsuchiya (1995) 1%, #0r FiE Az AW IIEREEIROATICE Y . BOH FI T LD
MR 2 12.1~227 L HEE L7 (OCHR5-27, 5-28) , 2K DITH R
U LOEMFHPEREIIIER I L W RE S RRDHDOT, I IV LOLEKNEREET
TR L2 LIIREN D D,

5.6

A R R TR A

RV EH IR BV TE, IRV B2 v APk RIS R AT
D, el R RO R RE PR B AR I, IRV P I v ARt EOE

<% (CHk4-13) .
MR 7 B0 AR, RAIEGE D NI U LIgER 2 KT 5, T\Zh %R
Lz BEICED D FI U LAEREOEICIME TN R 7 LEBENEH OENLTE
BELTWDZ ENbnd,

= A SE R
FIFERRH-T

7 FEMEEELMESLOEI RI v AECI-I) O bicE bR #E R FI v LE
(Cd-F) . JR A FI v A& (Cd-U), MiE+FH FI 7 a8(Cd-B) %Al

60

50 r

40 r

30

20

18 F
16
14
12 F
10 |
08 F
o6 [
04 -
02 -

0.0

%  Nomiyamaetal. (2002) XY 51/ (ks - 29)

5.7

0O 2 4 6 8 1012 14 16 18

AT E A (MT)

a. Cd-I (ug/day) 60 r

50
40

30

b. Cd-F (ug/day)

R
A
20 | [A NS
H ’
’

0O 2 4 6 8 1012 14 16

e. Change in
N Cd-B (%)

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

. G Cd-U (ug/day)

0 2 4 6 8 1012 14 16 (Day)

MT X AT A VEENSERE > FERERE T, @R LTI, O, I, VO 4
FEENRAWEEN TS, MT-1, TIFERNIZIASFEEL, 7RI T A, digh, #ie
EO2MEEFA A THESGKINDID I RI TV LAOFEESKEN D> & HE,
fidzs Cix, I - BliCBWTHEEAR S, IRELELS D, MT-TLE MT-IV 1, £l
AR & AL O EEGIBICAAET 203, I RI U AICK Y FEARR IR
v,
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1 MT-1 X OV, # RI UL, 8, figh A A efadToMmEEsAT5, 202 &
2 WX T, ONF - BEMIEANTY RI UL LS LU THERED KU L2 X 55302000,
3 OIMEHF TIZ CA-MT & LTH RI U AZBE, OBE LR MT 130 KU LRI
4 BEOLLHE, OBBEMRTICEEL, DRI VLAOREBITZILETIENDHY .,
5 CVDITONEETHD, MT &4 RI 7L LIRS E LTEY . MT RO E%E
6 ZFHE, WL FI DAL AL TEEENRETLHEEZ LT,
7 IR, MT BEAEICBE D 2B 2N RSN TWAED, BIFFSTIEI FI T AD
8 MR EL & BT A FERIT e,

9

10

11 6. b MIBT 2 EMIHMN

12

13 6.1 At

14

15 6.1.1 Wi ADRFE

16 SN RI T LAFEHETIL, I RITVLERSH I ULAEEMNEIRICINAI N
17 RRICRAET D 7 2 — AICIRE SN, ERE CHEE DT LA HE ST
18 %o BMEEGICIEL, iCMiKIEIC X - THERINEE L 700 | BmmiZ bbb,
19 AP EEELDIBZENND DIEERE T, —BRIICH R T ARENIEFICE
20 W, D FEHFITIX, MBYF D SNTEBE S R T AT 2 — ADZERHFIREIL,
21 50 mg/m® TH Y., MoFITIE, 5 EEFERE L, BT 8.6 mg/m’ TH-7-, 5mg/m’
22 EHADH RIULAISFHFRHIBRE SO Z LICLVHIIEL EEZ LN TN,

23 2B, BIRRTORARICHE T DM OFRIREBSMHE, bbb, @FERE 777
24 FN1H 8 FEf, I 40 @ < BREEICRB W CHERBERENE T2 NEIND D
25 R AR, 0.05mgm’ EFESNTWD CCEk6.1.1-1)

26

27 6.1.2 #FFEOHE

28 1940~50 AR B GCHE O BEZ IO E WV I & KRN E R 2 & b 72 ) Bk
29 BHRERRAE L, JhuE, Y, o AORBIZED AV FIch RI v AZ D,
30 Bt A B N 82 LR RO EHE O FI T ANEH L2 itk
31 STRELEZLDOTH D,

32 Fo. BRI TARENK 16 mgL OKERATZHRIZEMET R ZRAE L, it
33 HIZEE LEEER’SH D, ZOMEKIBEROFRINZ, 7 KU LEEGTeREM CllA
34 ST BN HEIOKZR DMK Z 7 12T, T ORBMERROHER TIE, EH% 5] X
35 BZ L., BIBENICH R 7 ANERB UNVEELR o772, WIREn=h F
36 SULEIE, EhOTRERLALTWEEEILND,

37 B, AMED FI U AHREERER LI A2 OBBGRENZTIX /20,

38

39

40 6.2 [EEEE

41

42 6.2.1 B~

43 TREMICIRTE SN DA & REREOERNPBE INDIGANH 5, BIETIE. &
44 KU A& E0MIRL -2 A L, iEEE 2 L TERNICED IAEN D, BT,
45 HRIVLEGHETIZRMBREEZROMICERT 22 LI1I2E0, BENSHRIENT
46 ERICERVIAEN D, AMEREDES (B 6.1) (21T, BREREICH KA 722 20
47 Mohdn, BHIREIC L 2EEEEOLAIZIE., BligS EELENBSR TH DL Z &
48 NILSBOBNTWD, F72, FieD X ) ITEND D W —KEEAZM b3, # K
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0 1 ON B W

A DA DA D D D W W W W W WW W WWDERN NN DNDNDNDNDNDDNDNFE /R = om s s e = =
N B W N~ OOV WND— O VO N W~ O VWO N K~ W~ OO

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 FEIIC RS S vz, RERIEICB W TR S g oS+ BEE A
B, TR, Jva—A AU A Uy REER E DS 40,000 LT OWE
DIFEAETRTT, EFRREBICBODTRME THRIN S TIE T 2 B8R 2
23, BRI U AL VIEARAE ORISR T2 &, 2O DOWEDRF~
OPEM R HEINT 2 Z L2V EH L7z GGk 6.2.1 -2, 62.1-3) .

7, TEERE CIIR —RRREICB T A0 NI v A HEH RO FRIZE N T
I RARERSRER T AT 5 2 &3, BRIR « PRI K> T Lz Sz, 3772
b, EILRAE) I 23 LA XA A XA REEOBREERE L, BREkiko
B D b0 Tid e . IEMRMEICBT D HERINEEN TR TH D Z & Gk
6.2.1-4) | BEMEREIR, 7 VBEIR, RMWE D CBHRINE (%TRP) DK T A5 AL,
A B A A HAJEO BB E IR EARPNCR T 7 v a=—EEE ThH D L2
WraiuCTwnad (OCik 6.2.1 -5, 6.2.1-6) .

Jarup S, 4 R 7 ABEE 30ug/H & 70ug/H (IKE 70kg & 3% & HAT70 PTWI
WY T 2) 06, —BREMTIZZENZI., 1%E T%ICBEWERENBIZEIND Z
b FElo, BRZ OB DHEMTIE, TIEIL, 5%E 1T% ICBEHREEENBIEZIND Z
EEHEEL TS (SR 6.2.1 - 7) . £72. Flanagan 5%, MfiF~ = U F 7% 20ng/mL
UUTFTHDLEHRZDORNIZMETIL, EFRMALZELY & FI T 20RINNREL
HRITLIEDEEY A7 REmNERELTWD (OCHk 5-5) . L5, Tsukahara
HlE, EHAN 6 MRIEEOR A Lot 1,482 AR & — KRR Z BRI L THT 23 272 5
TWD, WG, FEBREE 1,190 A 2EfAE (~E7 1t <10g/100mL, 7 =V F
> <20ng/mL) 37 N\, $kRZH (~EZ/BmEL=10g/100mL, 7 = Y F > <20ng/mL)
388 AM O ERE (~E 7 1 B2 =10g/100mL, 7 = U F> >20ng/mL) 765 AIZ50iT
B AR R RZ ROV CTER R VB REZ — B St 2 B O L, &
AR O DOFIBEED 36 %, SRR ZEEL T OXHIREE 280 XDk & 1T > 72, Z Dk
B, BB, SRZHENTNORETHLRFOD K 7 A al-microglobulin (al-MG)
B2- microglobulin (B2-MG) ITHER LHAZRI oo Z &b, — RO AARALA
LZHEIZIAS RO B D, TRIEDOXMRIZIT 72 DR WBERN 2GR O8KZ Tix, # R
R LORIIIFE R EFICEES 2V SRR LTS (OCHk6.2.1 - 8)

i, OO THEORESRBE (I FIU A, . K, BFR) ITEE LR
BWT, B R (R— 33 AEEMIR) IS 2 2 R wlREME 2 i
THEFREIRE SN2 CCHK6.2.1 -9), ZOWFIETIX, 77 A, F=a KON
— 7 2 RO = H EOIESRE BRSO RET 2 7k (571 804 A; FEH4ERE 8.5
~123 %) ZXRRICHERAE 21TV, MR & R OB EFIRE T NSl ~—D
— DT AT o7, TORER, METFRORT D RI v AL, JRBEREDOFRIE L 72
LIRPLVTF ) —EEAEEBEE (RBP) . 77 7Mla&EAE (CCl6S) KO
N-acetyl-B-d-glucosaminidase (NAG) & DOJIZ, BRI EAKFIICHA B/ MBEANBIE S
7eo JRFI~D RBP, CC16S KT NAG OHEtED A E 2 EA-DBIEE S RED Mg
FORH A RI 7Rt EIZE OO TR, FELORBUZ UL, BARLHED
FENZVH YL S VT HLIXAT 361 D NI DEAED 5 53D 1775 10 53D 1 OEIZAEY T
%2 &L BN OB ISR I RS E D B < B A T O W ATREME 2 HEHI L C

9 T o= —JEGERE LR OBREESRE AR ORI EE S L B IR EN B S D, e R (AT UE,
YN R E) LRFNE (RER, ZRIERMIER L) BbD,
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— = = = = = =
NN R W= O O

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

W5, Fo, RERTE, MERFORREDO EFIZE b, SRERAEHERE R E O
ELTHWOLNDIMGEF 7 LT F=2 726 O IR HIE ﬂ%@%ﬁfbéanG
REO LAMIZEINT, 6T, RO EITRLRD | HRFEICL>TR—,12
VRS ORBIIBIE S e o e, M7, iR R U ARESCIR R OKERPE
MR OMICADOFHENBE SN, ZNOOENL, FELIL, AT FIv
ARKERITIEFR SN D Z LI LD, BHEE & F— 3 AEEIPR R IR L T e 2
BRAEL D LR L TV D,

fit D4 J& D ILAF D B A T FHIIC %%Lf%ﬁbﬁw>ﬁ$ﬁF‘?A(u@g
Cr Ais) LMK S KI o ABE (0.5 ug/L &) LANAR—REREIEEAEED
SRWVIH b BT, BT D NEENT 7= &0 ) R \%%mmhkéﬁ
G LA EIFIRESEL->TWD, LML, ZOHEBITENTIER, it m
WOZAEOKEZ & ORI L LT E S IEE R EmE 3 5 7t

2 MARSP PR F OHE I %ﬂ&@@%ﬁ%éo_hif @ﬁi_ﬁﬁéhtiéﬁ
— R ER B P D A R VR R 3 1k O B E SO M AR E WAIZE T A0 IE

N2 HIREHIREECTH 5, 5%, it %@ %Ebtﬁﬁﬂzgfhé
Lol B CIOEFEREOALNS, O THKREDO D K I U ABREN TR
igehs A %m% WG 2D EERICOWTHmEA I EHTZ L IF@EY Tl B2
5ib,

6.22 H R UL BB RIS 5

6.2.2.1 ITALIRMIE HERERE 5 D2 L UE
BRI LAHEOMMNERIL, A XAAXAHTHY, 7 FI U LOREITIA
ThR% 28N (WER, =30, Bb, RBARE) DFHEREL-oTHELTLLDTH D,
AZA A ZAIRRBECEHDDRZ D7D, [HEREETIX, 1976 12 R I v A5
ﬁ@&%ﬁﬁ#é@%ﬁﬁﬁﬁ%ﬁmtto%ﬁ\:@ﬁﬁm\F%E%&U%ﬁ@
FHEAAI ) —= 7L LT, 2RI LT F=v 2707502, RS FREN
JR. %TRP, JR7 X /5T, MIRT A5 OFFMREZIT 5 & O T, BED B ¥
DIKAEZ %%LT%%% ICEERNEEZA LTS EaMlishi k622 -1)
1976~84 AEIZ/ T CIEREETH X Ic X v o K2 7 A 585 Ye s R e A 23
EK@IE&ﬁF U A THG Y UIR A 12T WRET 202 BT B, B, BES.
%m\am L, Flg, Koo 8 BRIZBW TS Sz (F10) (GCHk622-2) .
YK@TAAIEEMM%%/T L7=2FIZHOWT H 1 ka2 B BE UREHWTIThiu
710 B2 WMz, 1 RRZBEAOWT NN 1 DL RIS T A2EZN5RE LT
FEhE ST B2 B2 DORE R, %TRP'2S 80%LL F AR LT-E 25 3 k2 Oxt% &
LT ABEARAE (2903 H) TEEAIZRRANE BRI ONCE X SR 03 JEhE S 4172,
1 IRNSH 3 IRE TOREERE LT, B TEEAR %W\é%ﬁTi/@ﬁ
@3@5@9%2@Euﬁ_&éﬁé%9%Fﬁﬂ@ﬁﬁwﬁﬁﬁmﬁmj&L\é
HIZ%TRP 25 80%LL T DV o FRINFERE DR T, & H BRI A A R EEAS 23mEqg/L
KD T ¥ R =3 A2 D521 A RS EE R E OfFE] L2 Lz, =
DOFERER D, BRI U AREG YRR OER TIE, AL RAME SRR 0T D&
WS B FHDIETHYHIRIZ LN TE < VYR L OMICHE B RBRNA LT,

10 %TRP : Ri0E Y > AL,
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3
4
5

10 7 K 7 A BT R A 52

F1KIRZ A

%1 R

E2N
iz B

w2 W B @

B 3 W Mm@

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

s BRBEREL ARN— K (1989) 2255/ (CCHk6.2.2 - 2)
MEE BREREL A — FOHF T mg/dL Th - 7= BALZ mg/L ITHE—
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0 1 ON R W

A A DD DB PA DS DD WLWLWWWLWWLWWLWLWDERNDNDNDNDDNDNDNDDNDIND = =
0 N O N A W= O VOO WUN I~ WNROWVWOLWJION WUV DHA WN—O VWO N KA WDN—~ O O

6.2.2.2 ITALIRMEFERE R O & E D T4

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

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

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

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

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

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

VAL RAMEERERE =1L, M RIREKICE AT D, BRI TLARFERENE D nEifl
NRAEFEDITE, I RITABRBOFEL LTCRY D FIvaBHVwWsNE, I RIY
DY I I — S EEE L, 2otk AR L TWAERIEZ, R R
I UL ENEVEICH D, F-. invivo T BEHMESTTE T R U A
FE8 TGRS ORI OB OB K v AEZ 50 U7-fE R, VoA RS FE RE R
EBEHLRWRGHETIE, KPP RI v AJitEEBBTOr RIvAREOMIZE
JAEERFE (r =061, n=33) BNHEHEEINTNWD CCHk6.2.2-10) , LivL,
PR R0 AR EA BT R I U AREOMREE (surrogate) fHIE L T 25A(C
X, LT ORICHEE L THIT T 203N H 5,
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* IR R XU AR, N E BRI L2 bR R T, TRb B, N
Bl L BICAMEIZEENDS D FIVLAEZEMEBRT S ZLichbizn, &
&P R o AREEIHNL, 50 A e —2 & L, ZD%, MECEE D B
DFEMEIZ LD 60 ARLIERITHINT 2 Gk 6.2.2-11) . L7 ->T, KPR
S U LAHEI RS INEIC L D EEAZIT D,

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

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

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

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

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

71 R0 L2 X DN RAE B RERE E O A2 Il 5 7D O R B2-MG HEifi &
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25
26
27
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41
42
43
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45
46

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

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

6.2.3 N T LG K OVE ~DRE

6.23.1 B~OEEICHT 5 mEA

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

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

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

W Ty AT Y OMATE B OIEF R & 5 # £ KY) 5E,
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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 EMEN EE R EE AR L TWDH EE LT,

[AERIC, RIFFREFRTIC 31T 5 @ O SR ERERE F 4 A 7 o it g8 O BB
BROFERN S 11N (B3 AL &tk 8 N) IZHHALIE IR OF XBRAT L Th 58
WEBZAHTHIEMN RO ENT-, 2D 11 ADFEIEH ORI FIIT RS, 9
AN (BYE 1 AL &tk 8 AN) WEBILENREL TV Z ENME S Uk 6.2.3
-3) . REDIAAEXGE D 5 LIRMEEERE 2 P OICRBEIENnE L e (B
T IRamEigE) ) 25 N (BiEs AL &tE20 A) @ 1SEMoORBBRICL S &, &
FERRINGEZ VT F =0 O8N, 7 vTF=2 7 0T 7 ADIKT, %TRP DK T,
PR B2-MG BRSO & A R EEREREE OB/ T D (S
623 -4) . ‘BWALIEDOESEL X, ARG EREREE (B2-MG, U Y F—2A, NAG,
RBP O JRHHPEIE) KOG LY T A - U FEEFBE L, EBROT OSSR, ik
AN T 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
W ER L L CEERENES N ENRBO LTS CUHR 623 -5) , BEHMiE
BERE A R MG A AT A V> RN, 15 Y sk O ST A7 IR AE B RERE T O 51T
X, FEHY I E R & B L CTH L E BICHERICE L . BIREEHEOTTHES RIE S
7= (CCiik 6.2.3 - 6) o BEFD 49~50 FE DN R X 7 A HHEHYHIER O —F Rz iz n
CULNLIRAMEPERERR T & 2 S, AkReA0 72 R B3 0B & STz 86 A, 2
NIZOWTEFREBRR 2R 03 F4hE J v, BEE ) & R OB HLIEN RS Hiviz, (X
Wk6.23-7. 623-8) ,

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

WRIZR A NI T LRBED RN O LMHEERERMNRICEBEELIRT D FI T L
PEE L OBEA B SN TS Lk 6.23-9) , ZOFEIZLD L. 40~88 D
#E 908 NDEEE OB BIEITFEHE & BITIK T LW, i, RS B o A
B CRH 2RO ) + ST YR 2, 2.87+1.72 pg/g Cr) 1E, 55~60 % % Tl
s & & B IZH B ESMEm 2R L2260 sl TR0 T Lz, BB,
s - PARE - AT 4~ AA T v 7 A (Body Mass Index : BMI) (2 X284 %) 5
ZENDL, INHOERIENCIRF S K I 7 AHEEZ I 2 72 EREUF T E21T - 72,
ZORER, R - MK EEEOICIRE L TH, RS RI v AR L EEE L
DORNCAEDOHEELHENRO N2 b, —fREENLON FI U LAARICLY
BEBEDD G20 END EfEmOT WD, BE, KB 2EREIEET LI E
KiZ, FARBEOLERLVE O PR D RE L, 2ot e UCGEE), REOR LS
WEBERER TH D, AWFIEIE, 40~88 % & WA VWAERI X 52 2 [RIREFIZAREAT L TV D 03,
ERPEE RN X DT 21T > CTOAUE. B R U MRWNATS Lotk OF 5 I RE T
WEOFMIZOWT, KVHERmANEONZEBbnd, 4%, B4R CER
SNDH RI VLR, COREFEEICHEL B X 2050 TE, b7 5650
ROLNDENWZD,

6.232 B« T MU L FORME
ABZAAZAIFROEBIREL, ITARMERIERE X VB HRIELY & b 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
OBPFINGIRACEEIC LD DO THDH Z EEFEATHILERNH S (5K 6.2.3 - 10) .
HIRAIE, AIRALRTRR & MEEN 28 & ARIEE OBEREICB W TiITbnb, 7 7
HA 7V RPUEWE N Z OFAIKALRIFSIZIE L Caea BT 52 &b, 20
BEFMH L TAHRIGREEZZWT 25 2 LN TE 5, EAE TIPS L@
ENDOITH L, BEILETITEE#F SN2V, ERESNE L THE L R
THERE AU,

WAL RANERSREREEIC L D ) V RZ B FERFREO O E S TH D, U U, By
T E L BITEER O B SD Th D, 2HE DU DK 85%IZF 4T 5K 600g
DV PEIHIETDHZEnD, Bl UV OIFRECEEZ R L TWH EF X5,
—J5. VAL, I RME ISR W TEHRIN S, EORIBRESHE S TnD, L
72D T AT RS FER IS REFE 2212 > TR ~D Y L HE e DR BEDMENERIZ 72
e U UBNELLEFEINCHKE SN DR, I oM, BRROBL . AKX
DEER EOFRBEE NI EB s (k623 -11)

B R T LOENESEECTH 0 . ITALRE RIS RS L C IR REIC
R A RAET, B ILRAGE o A R 2w A Bl i, RIPRS T EEN
BRI OF D U 2 BRI EEE R OMEHINET > R = 2% B9 % & O R
ERRRERRE E G £ CHiAx OEPEDOIRIMEEERENZ B L T D, LTER->T, 4144
ALAIRICHLENDBEHAGIEX, BRI T AL DIRMEREREIZCLD LD
(cadmium-induced renal tubular osteomalacia ; 7 K I v A2 X B JRAIE HERE R =B dik
fLIE) EEZExbnTnd (k623 -12) ,

k. MR IR, B FER Uk 6.2.3 - 13, 6.2.3 - 14, 623 - 15) L OVESH
& (k623 - 16, 623 -17) OEICESE, BEREZ NS TICH KI T L2D
BASOEZFEN LB LD &R PO EREEENAE U CEHRIENELD Z &
DRI TNDH, BRIK - B L, SEMREERREbRESN TS (X
Bk 6.2.3-18) ,

6.2.4 RGBSR~ 0D B2

6241 LFX0E

S THEE, MEEEOEBMERIENSHE SN TWD, RREEEL, EYBREZOL Ry
LEID P> TWDFBE =N NB Z DIERTH D, Tk, WA OFEEIC X
STHEIN TS, EARTIEHE S TH2RN,

6242 TXiE

7RI LD WMEEE TR WL, B 7 FEIEE O MEPAEME R B X
NT&l, AVz—F 0 TlE, 43 ADOH FI 7 LH0 T EEE T, MR IR #EE-CER R
BOHEMEZ & b7 ) EEREENRE SN TS, A XY ATHE, I FIvACER
MR SN & (RS RE R ENAE LD Z ERRESNTWD, 25 DEH
3, BRIERSOMR AT A S IiSE & W S 723, JRELERERR IS e STV ey,
ERNAFZECTH,. 7o —R YU U AR E O IEREERERA T, 7 K o LB U E
EFDHL, EREEETIIENERESMIEE (FVC) —8% (%FEV,) . FVC O
75%. 50%. 25%D %O T REIZ 5 MZEL L, (RIBRERE TS FVC R%FEV, O
KFRHESNTND (CHk6.24-1) o 7 I v LAG@#E 235 L L X i
£V, 72 A 17 NIZOVE AMERREERRHERE & St B0 2 FT LSRR b7,

7T AV I ERETIL 1988~1994 2 FE i SN 7-FREICTIB VT, 16,024 NDO—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 AR BVEESR TREIR EZH S NTERBOBRIFELCRT, UK
2 U LAOBREFRIEE L RFEEFICEE LTV D L OBEEFENRE STV,

INHDZ LD, MREGR~ORET, KoEEZ N LI FIVARZEIZLDHO
THY, BOMH R U LB L HMRERR~ORBIIR L EBE T b0 L
Ez2 55,

i I M OV LS SR~ D 5 788

EMLESE~DH K v LARFEOH G L T, BEORBRFKEOMHET ~ b %2 HWi=5
BROMTIR N0, BILEENSIE B SND EoWELFIEBZ SN2V EV I #
ENRDD, Fio, ERAEON KU LAEMREE @OEK 0.1~5ug/mL) 13, KRR
ELgleB I TICEFH2ME L2585 EB2 70, GHEON FI U LIRET
1t BHEEEENEEE LEMEEITEC T anE omREnNH 5, 2F0, BRI v
A XD EMEDOFRIEICIL, B IRMEEERE OB HABIR L T2 AIREME RIE X
nTns ik 625-1) o 7RI TAICEDMELEFORA =X LHFENS, L=
VT UXRFT UV URENT DA IT RV E S, mMEEESICT D LT R
LU OVERBRIC X A IE B, HDHWIEH R I 7 ABREICE b 5 EhiER
FTHLHMENEZMEFT O Y R0, —bERAEER & OBRI G S
TWADFEIIAATH 5,

bt R OEAIIE, FIRREOm I E A AR L LI 5, i) E B E R
Hig, BRI L7 EIC X 0T LI kEROME O b N ERERE (22, 187
ANETI9AN) FOH RI T ARES Cd/Zn JBELRFEHNZ & Lk 6.2.5-2) | I
CIRFEZZ T TR EEEE R EF M ERE L D bEh s R v ARERE
BloEWERESNTWD Lk 6.2.5-3) . —J7. Beevers bid, MEH T KU A
REOWEZITV, MEF A NI U NRBENEMERERBEECHERERZIT RN
L BYER CIRIMER I RISV ARENEETCHLZLEAWELTBY, I RITA
WREE & MEdH DV TR L DRBEAL S ET 28E D (OCHk6.2.5-4) .
HARTIH, 7RI UL BB D EFAMB A I Thb TS, &L R
PRSI BT 2 B IRAMERREEREE 2 A7 5 40 Ll Lot: 471 Naxtgel Liz
T Tl FEVG YRR D 2,308 4 D Aotk & b U i E MRV B 258D Hive (5L
Wk 6.2.5-5) . [FIERIC, BREITICL > TUTONTEBHARD A NI 7 A LG Y IR 7
T & FE15 Ye I8 B oD ) i B R AR SR 2 bR U 7= B C U, o)1 URBR 08 & & 1L B A
108 1 I8E B 0D R 2R 1 PR B [RIRERG M D vy i =R RS 1, Sk FRMIIB Bb A~V Ve ) ©
bote LR 622-2) , £/o, A XA A XA TROREBRECRBB L2 BT 5 EHE]
B L UCHIE 7238 O A8 % [FI4F s O xR & belg st L7zl & LCid, |
5 (1977) =<° Kagamimori & DA (LMK 6.2.5 -6, 62.5-7) NdHDH0, WIhbxt
FRRE & b3 2 & I & PR E N IR E s LTV D, BLE RAME
BEREE AT LT BETEOSAIIE, & B2 7 ABRGENE B3 2 40H) 4 2 55 B35
LBITWD, Zhix, T MY v ARt ZHIET 2 L= - 7o X AT UV U RORE
(3CHk 6.2.5-6) | &2 WITILALRAME FFRINEEFIC L 28T N U o Agkit&ED
BN (OCHk 6.2.5-8) R EMNFRINEEZ LTV D,
INDOWEERANNHWIT 2 & I R LgE L MEEE) & ORIIC—Em
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~OEMITRD bRV EERBND,

0.2.6 FENh

LG DI ANEFHIIZER LT, BB FEEENH D00 E 9 DI EE /2 H i e
s, BarE %@%%@kwm\%ﬁﬁﬁ%%@W£ﬁ & 5121% DNA {10
B OFERRFT SN TS, IARC OFHMAEESAR LT, P FI 7 LA0%E
BEFMET, SAEDCIRBEINT, IFHERICE O TEIEbO THW SR T
Wb, iz, B RITLARE MY U RERICBW TR RS a A L S5 2 b
0. R 2 BHIE L2 WBED D R U AL ;5DNA%ﬂm#ﬁ TXNTW5

EBREWICBIT DN RI T LITEDRENA Vf\ﬁ%<@ﬁn#ﬁéhfw
%o 7w MIH KR WA%%A\E%\%DT&ETék FEEL, Wi, RISZAR. 3Ei
%\mUK&T%%W®EW%u IZIEBORIENRBD HILD, )i, w7 AL R
H—TIEH R I U7 LDOFRMNANZBET DHFZEIT LD 72 <L BB AIZOWTHEREN
RWENZ D, BMEEIC LA BADBZ VLT SOFRKOOE DL LT, Yl
MRIZBT D MT BEEOEVBER I TV D

ENMIBITLOT RITLERRALEDOBERICETI2WEIT, AV—TFT D=y
JLe ﬁF‘?A;ﬁﬁi%wﬁ%%@%%ﬂ%kbtﬁnf o RE S OAN Rt 10 =N D)
FER. BAED R U 28 UAICIRE L2 @#E 2BV T, BINZARDS A OFEHE(L R b
DHE Lm#oto%@%%£Mﬁﬁﬁﬁbm,3m5A@%%E%n$ rE LT
ST AN 72 SAUTUWTZ 23, BINEHRS AU & OB, B ORE TITHAL TS, £
7o WS AT, 5% A BEKE BRI Lk Sz, LarL, BEFHIEOT — 21
FIH ST, x%l%&bf*&m%/&wk%@7:~A®% ENDH DT, D
MR DB R T DT EDMDFEN AN HOWNTOREFmITESET :L?Zcb\ s
fth, HHOWME Lk 6.2.6 - 1) TiE, 1947~1975 FEI201D TEIH L, &K 1 AERE)
fot L7285 926 A% 2000 4% TiEBHF L7- /55, WHEAN A OIEAE(LE T (SMR)
23559 (g% 4, WiFHE 0.7) CARBICED-T2A, MidA® SMR 1T 111 (g%
45, HIFHIE 40.7) . BISZARZS AU SMR IZ 116 (BIZ228 9, HifHE 7.5) LW Th b h
BT olz, UEOKRIV, I FIvMEEwNEe MR AZFI BT &
DARFIL R S 720 AT T 7=,

K [El National Institute for Occupational Safety and Health |2 &% 4 K I 7 AFE8K - f54E
T OEEE ORET — # 12HD  fiF# T T, Hﬁﬁihw%ﬁﬁc:ﬁ KT ADEE LT

Ll OWMEFRENBE SN CHER6.2.6-2), LML, ZHICH LT, R—D L%
)G & LB O ClEds mm&%m#TéMt(i%6263) Jfis AVFETS I
BWT, BREDOE HR%E MR H DL Z ENEREINTVS

HADOH K v b5 t’@idz BIFo#HETH, 7 K ?A}:%zﬁ/uc:ou\fﬁﬂ
/2B MR I ST eV, Arisawa & (2001) NEIGESE O D K I o AjGYL
MBI 1T 5 BN A OIEHEL AL (SIR) IZOWTHEEITo 2L 24, HELEK
%%Ekbtﬁ@%ﬁ A, R B2-MG HEifit&: 1,000 pg/g Cr LL_E#E K O 1,000 pg/g Cr
REEETIL, NI 71 (95% CI: 44~107) | 103 (95% CI: 41~212) K TN58 (95%
Cl:32~97) ThO ., BRAOEIMNIA LN ->T- (CLHER6.2.6-4) .

1%3$»HﬂﬁémﬁJAmyiizwL e MZERBWTEDAMENR D D & T 57

WS D LW fE] (Fe—T7 1) LEEnh b, L, ki
@;9 WK T 2 ENZHH V. TARC OFHMOIRHL & 72 > 72 AW IEIZ I 1T 5 g
TBLNVOHEEZR EICHENH D 2 Lnh, Tk MTBWTEBAMEND D LW+

ZIZEFLAS R HALTH Y . EREIMICIB W TRED ARG D LT 51213+ 72
LB D) (Zv—T 2A) k#é:kﬁ%%&@ﬁm%%é(iﬁ6z6s)

bzt SRV AZFHMEORGE LTS RBREICE TS D K 7LD
EHREERE CIX. HONCERNAMERS S EOfimae B Hd 2 SiT# L,
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6.2.7 4Tk

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) .

ALZAAZ AR OBEBEF L, REASLRESREMEO D R I U A BEGRERIC
PEARTAERMELS CUHR 6.2.7 -6) | AFHIMIZA 2 A4 XA RIEE T 34 4, &
BIEZRE T 1.6 FF CUHR 627 -7) BREL QW22 ERHEIN TS, £, fhE)ll
WIRDO A R I v A LG ERIZI VT, BAKR 10 mg/dL L EDOBREREE . 10
~30 mg/dL, 30 mg/dL LA D 2 B /31T, BHEREREE OFLE L FE T & ORE 2 fEf L
T ZA BEAROEE LT Y A7 L OMICHE-SEBERABE SN TWD (SCHk
62.7-9) .

ANNERN BRI D 7 Ko A FEFY BRI 351 5 28— MRE S TN, 1981
~1982 FFITATON - R BT AEDZZE 3,178 454 9 FREH L, JRF B2-MG
PRMED T v M A T EE 1,000pg/g Cr lZi%E LT, ZHLL EOREOREZ GIERE, 2
DEMEARTE OWREORE A FEVERE & U CHRET L7z, ZORER. BitE#Eo SMR I3,
5129.5 (95%CI : 104.0~155.0) . % 146.0 (95%CI : 121.5~170.6) &, 2FEIZtb~
THBEIZE -T2, RIS, RO SMR X, BT 78.0 (95%CI : 67.1~88.9) .
T 772 (95% Cl: 64.5~89.9) L HEIKVMETH 572, Cox il NYF— KET
N W EFTCH . GPEREDREMERRIC T 28D Y A 7 HiE, H 14, 18 & FH
BlZmhole (UL 6.2.7 - 11) o F£7o. IR B2-MG HEill % 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 531 THLT &Sl
PRAMEFEREFEE O H B-FUSER AR L7 24, LD Y 27 i 300 pg/g Cr A&
iz 1 & LI2RE, BOKRET 1.27, 147, 1.69, ZTiX 1.58, 2.04, 2.43 L JRH B2-MG
PR RO E L2 > THED Y AT L FEICER LT Gk 6.2.7 - 11)
S 5T, EARME KRR EORIE & L CREA, JREE, IRPT7 I 7 BEHANT, &
BIEICOWT A y MAT7EICESESIEFEE & REHIC 0 LIS A b, SREO B
BEDRRMEREICKIT A AL L2V AN EEIC B LT (Ot 6.2.7 -
19) . 723, R B2-MG HEt & GMHRED SMR O _ERICEHE T DK E LT, OA
A PNFEZE LR HE ST D (R 6.2.7 - 13)

I BT, ZORBEEEREDOZZE S 15 TR OUHK 6.2.7 - 14) KOV 20 4FfE (SCHk
6.2.7 - 15) BB L7265 R Tk, Lito 9 FEREMME R 2 X 2N ST,
Rrlz, RS RI U LAPEEZ BETIE S ng/g Cr R, 5~10, 10 pg/g Cr LA LD 3
BEIZ, oM C 5 pg/g Cr A, 5~10, 10~30, 30 ug/g Cr LA 4 BEIZ/31), 5 pg/g Cr
R 95 5 ug/g Cr LEOKRILLEDY R 7 eE et Liz& 2 A, 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) EIEENINTHDIZE b7
STHTDOY AT N EHT L2 ERFESINLTNED,

IR W B O gk (B - ®EE ) o NI v A B3y el R A= 2
IZ2OW T, SMR ORHEER & L CTYMIkZ 5ot HoaFER (40 %l b, 22,429
N) & HWIZHENMTOITZ, 40~92 D B4 275 4 & kf5 & Uiz 7 HEROBHFHA
Tik, JRYP B2-MG FEtt &A% 1,000 pg/g Cr LA EFED SMR 1%, BT 147 (95% CI : 76
~256) . #MT 135 (95% CI: 94~188) ToH V. flLF7, 1,000 pg/g Cr Kl OHETIZ,
BN 67 (95% CI : 46~94) . ZcMEM 65 (95% CI : 39~103) T -7z, RO
X, IS FEMOFENS HHELNTWD (OUik 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
DOFZFIENBIE, RPA R T LM EIT Spg/g Cr 725,

6.2.8 R« PNAYIL - AEH

R I T AL, MEENITITIEEA STV IAENR2NW =0, MIXEERROY &%

RSN TEBLT, FERITEDODTIRLILTWD, LEHEE 42 NExtg s LW
ME PSRBT, I R U ARE EAPRITEI PR L ORI TN D
(CCHR 6.2.8 - 1) o JRFD K v LPEHER & RRSIRRIEE . SRR CHE T 0 Bw
R ELORICABERMEBBEBER S -T2 EDNHE SN TS, —fREREESCH FI U4
HYHIBIZ B A EREZ RS & LFAENRIZIE, FRCED B 5 & ik RkEE I
B9 25 RITHE STV R, FHEOMRSRIC I8 B LTl 1970 4E48H
5 80 FARICHME N S, Filf, T TEREAREHICIEE Lk,
BN Y R — 8 X AEEN R SR AL 22 5B 2 1 T D AT REME A RIS 5 R
HEHLHEINTND (621 EiREEEZZR) 2, HXETIHMOESREICEOKE L K
TERNWZ LD, Feiima gt Ei3E Ly,

FHEOHN RIULE, v b v R EEREMICEBNC, BREEZRET
HZENMOLENTWE, i, 7y bERAWEEERICBWNT, KA EDOD
RITLART » RaFrSBEEORT A va P U/ IKREN LR vE AER %
BETHZEN, R—OEIN—FIC ko> THE SN CCEk6.2.8 -2, 628-3) .
8 WD Wistar RffET v FAEBR L TCTF A MRATu L2545 L EBIC X0 i
L CWERN IR EEEOHINNRBD bND, ZOEET v M RITL%E 10
ugkg KEOHET 1 B2V L 2 [\, BEENERZIT-72E 2 A, RN IRK OG5S E
BHMMRZED SN0, FORITHT > Re X A2 BT 48Ry 7 a7 a 6
B 5Tk Lz, LR ->T, BRI VAR, Ty Far /R EENM 4 51EH
EET D RS Ok 6.2.8-2) . i, E% 28 HHDO T v NOINEAZREH L,
T A M NEHERRLRBRFIETH D FERKRBRZITo72 8 2 A, 5 ngkg (KHE
OREOH FI ULk 1REERNKRS T LI T, FEBKBEBESNEZ, &
AN, ZA Ma s AR ESEEICIZA 5K TH D 1CI1-182,780 % [RIFFICHK 575
EL I RITAZEDBIERITRO b o Tz, FERIC, FLUIRMAROBEE D EFH,
TARBRFUBLWVEN RITARBICIVR DL, 2O I ULAREICLLE
BT ICI-182,780 IZ X W 4| iz, D DEENBIERSINTZT v MTBW T, (K&
D LA NI B 1T D MBS TV AR, HIET v M FI U A% 0.5
F2IL S pgkg FEOHET, 4212 HH & 17 H BICIEENE S L7 EZBRICEB W T,
AFENTEMT v ME, £E% 35 B B TIREOHEINSOM:E #1 0 B AR O R 2358
DO, ZO—EHOERIZE T, BEERBEDBEINZOVHED T I T AN
RNV AN ERT D Z RSN LR 6.2.8 -3)

Fo. BRIV LABKREOREMR %5 X3 Z TR OKEILA T 74 K
FWEFE (HSDI11B2) #PHET S Z L8, b MEMROREMINZ 72 25 B bR
AL TWDHR (OCHK 6.2.8 - 4) . AEM L OBMRIZHME TIT /W,

Mason (1990) 1, # FI 7 AMEEIC 1 HFLL EREFE L EZ 250, BEEDO T R
IULEESE T EER -BRRICEXDEEL KT T A MAT v BIKKLE
. ORI AR LT AR L LTSI LTV A, BB 022K I K2 w7 AREN
HHEE LT-BFED B v ARBEEITKSE LT, BORERIBHEGE & ORI HERE IS 2 by
IV, M TR — R AR NE KT DR EBIX A LN > T2 (CCHk 6.2.8
-5)
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1 BRI LOFMICET DA KITTHEIZOWT, Gennart & (1992) 13,
2 1988~1989 F-IZ 83 4 D NI w7 AgEIEESE (CFH@ESME : 240 4) | 74 4 08h
3 BREIEEEE CEHREMR - 10.74) . 704 O~ o H UBEEES CELRZEIRE
4 6.2 F) KON 138 £ DOIEMEERE &2 M BRITARE IO 21T -T2, TOREER, B K3
5 U LIRBEEE ORT A R v AP EIL 6.94pg/g Cr TH Y . 4 R I v LIRGEIEES
6 LIS OEEE (lng/g CrlLF) ICHNTHEICHIBETH > 7225, FLEH o HAESRT,
7 FERBREORBH IR THBERENRD LN oTo, TOZENL, B RIT L
8 WREE D ASHRE NS KA 5B T I Ll S 7= (CUk 6.2.8 - 6)
9 LED X 21T, 1 RI U LORERECIEE ORI D O OgERIC X 5 A ENE
10 IZOWTIE, & hERRELIZEZET—ZDLITHBEDO L ZABKENTH D,
11
12
13 7. ZiIVETOEERREZE CoRHG
14
15 7.1 IARC
16 IARC 1%, # RIULLD RI T LMEEWDIEPAMEIZDONT, B MIEBWTIHEDN
17 AEDRH D Z L BT HH E WS HIRTICED, A RITLAEI NI T A
18 k& 7 v—71 (B M LTEBIAMERD D) h%E L CUik7-1) » —F
19 T, B LRSS ISR DIRE L~V OHEEICRIES N H 5 LR ST
20 % (LR 6.2.6-5) .
21
22 7.2 JECFA
23 D % 16 [1] JECFA (1972) TOFHME (CCHER 7 - 2)
24 HEO KNI U LOREFERIND ERED KNI U L08200mgkg 22 5 &
25 EHRER EN B Z 2 REMERH Y, BOD FI VALV EBIR (R =—F
26 30mg/kg TR E . K[EH 25~50 mg/kg WMEE, HA 50~100 mgke MERE) L0 b
27 HEMEELRETIEIR2WE O ZEEIZ, 1 BE7ZDOH RI T LOWINEE 5%
28 L. 1 BN OERNARTRED 0.005%03 e S s LIRELESE. 1 H
29 B2 OH RI 7 LAORBERED lpgke KE/HZ@B2 20U, BREOH R
30 R U AT SOmgkg AR DHZ EIEHVZE RN E0D, PTWI & LT 400~
31 500pg/ NAEDMRR STz,
32
33 © % 33 [1] JECFA (1989) (28T 25 (SCHK 7 - 3)
34 PTWI & L T Tug/kg RHE/MEICRBENUET STz,
35
36 @ % 41 [8] JECFA (1993) (28 25 A (C5Ciik 7 - 4)
37 %5 33 [7] JECFA 281 D sl S HEFF S 7,
38
39 @ % 55 [8] JECFA (2000) (23T 25 (STHK 7 - 5)
40 TERD PTWI Tld, ™A U AT T — T OBEREEE DI AR 17% & 72 57~
41 B, PTWI % FiF 5 _X& LD Jirup & D ERICOWV TR ST, BEHLG OB
42 R 7 A KBERERERENIAE L WRP D K 7 AdEERE % 2.5ug/g Cr R
43 ARIVLEEDZ VT F=UHHIEME) &35 Jarup HOFm3C CUHk 6.2.1 - 7) 123
44 SNWTHEESNTZRTA—ENE T a8~ AV NEFAEHNTCH FI Y
45 LADMFEREDRO L O IZRE I, BRMTPICEEND D RI U LDOEYF
46 BRI REZ 10% & LRI E 728 B2 0 A0 100%23RHPICHE S b &
47 RET D EL RFD R 7 LPEMED 2.5ug/g Cr DA (IKE 60kg & KE) (2H1)
48 HEEREOD NI U AEREIT, 0.5pgkg AHE/H LEXHENT, LxLAaR
49 O, Jarup HOFLIX, VA7 ORFBENRRNEMTH D & LTHERD PTWI (Tpg/kg
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

IREEAR) NHERF S T2, 728, Jarup HIZ X 5 BHEEREREEIZ SV CORHMIIZ DWW T
X, 37 EOREZICEERT S,

Vs

) I
JoaysN—k AV NET IV

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

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

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

0.5pg/kg AT/ H

J

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

B RANE OMSRERSE 1L, I R U LAOFMEIC I 2 EEREEZETHD Z LN
iR sz, 7=, fmfﬁ%%%%hﬁ%%%tﬁnfi R R oL
Pttt 823 2.5ug/g Cr LT CEMEER OVE « DL U ARGFOZEIPA RSN TND
B, IS OEEOEBEMEFRSMAH I N TORY, S5, RPI RI v LR
JE & SRR B L 7= A AR IC B L T < OFEDT OV TVN S8, %R
FIZE o THERN—FK L2V, | ZERENT,

ZO LT, BAEOEFRHERE RS SO T L7258, PTWI 2ZF 45T
DI 72 E LT, $ERD PTWI D3HERF S 417z,

7.3 WHO fKEWKKEHA R T A Ml

WHO fREVKKE H A BT A ML, JECFA @ PTWI @ 10%25EK & L CTEI D 24
THAL, KE 60kg DAY 1 HY720 2L OFEIK Z#de & E LT, 0.003mg/L & 7%
EXh7- (CCmk7-16, 7-17) &

7.4 KERGEHRET (US EPA)

741 #HOzWAE (RD)

US EPA IF, ZELWEAREZLIESEZ S22V, ot b@mne hOBEER S K
U ARREA 200ug /g & LTS, ZOREIX. I RI U AOENAMED 0.01%03E
AR SN2 EAE L, & F OB R O IRE &2 0 5 72 DTG 27 Y EiE £
FTMCEVBEEHIN TS, BENALON R Wbﬁﬂéﬂﬁﬁ% B D 6 23
5% ThHHETHE, LFOBRENLREROBREICKITLZH FI v AOEEEE
W@ED:Lﬁ%fOMm%g%Em\%ﬂﬁf&mm@@%ﬁﬂk%ﬂf%éo
F7o. RHEEFREEZ 101275 &, %O RD T 0.001 mgkg (K5E/H, #EkD RD
T 0.0005 mg/kg RE/HNFEH SN ELTWD CCHEk7 - 18) &

742 FEN A

US EPA %, Bl (B FOBRNBAMLORREENH D) ITHFEL WD, Ty hE~wD
ADWN, fh 2 FEFICE 2B BAECO N TR, HORFELAH D, Ty Fé~
TR &AW T OO TIE, H R UL (BRI, milsiE. k) okngs
THRNANEE RS 2o T,

F£11 DRIV LOROSHEHE
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2 M= THERR  BEIERE M=

(Critical Effect) (UF) (MF) (RfD)

NOAEL(water):

FELVVEBIR 0.005 mg/kg AE/H 10 1 0.0005mg/kg {AH/H

[

‘I%ﬁﬂ%%%é\] NOAEL(food):
O PEF I

0.01 mg/kg {AE/H 10 1 0.001mg/kg A/ H

$% US EPA, Drinking Water Criteria Document on Cadmium. (1985) £ Y 5| (GCHk 7 - 18)

(

Jarup 5 (2 X 2 BHRREREE IOV CORK

ZORIOBERETH RI T AREND Eivrar /= A hET V%
WTIRHP A RI T LAREZHET L L, £ 1O 1LFIEOMHEND 2 FIHOENRK
bobd, —H, =k FOEMBEREITRDENENIEIEW X, £1D
Ty NATEORIRD 9 OOFRLORT A K I v AP & & BESRER S &
Z5 LT, P2-MG (IX] 1 : Scand J Work Environ Health, 1998, vol 24, suppl 1 p27
K VR JOYNAG OB AAER L, & o & bt RHEE (best guess) & L
TRI1EZERLTCND, 22T, JRFPD KT AHEMED 2.5ug/g Cr LLFTH
AU 0% THDH & LTNDHDIE, 5D OSCAR W58 TH K I U ADNHE
BRFEDORWEMORKEEZZDEE L THRAL TWDENE THDH, £72.0SCAR
AFZECIE, RIS B0 AHEIED 1ug/g Cr EH$25 &, BHEERERE L 10%H
MT2EFHHALTNDE, K1 TIIRTD B 7 A6 ME 1pg/g Cr O _EF(2xt
LT, BHREREEIIRB L Z 2~TDHIN & 2> T D,

11x, WS ONOEMICBIT DR S K 7 APEE & R p2-MG P&
O E5H (B2-MG JRIE) (ZBET2HE-RIST —# &R LTS, L, @R
T RIULREZRTEAIT, BERELZIT WL LD, RAREL
T CIE < ABRENE T 5, Friberg 513, B ORGAIEE 180mg/kg (JR
i R LRI A 9.0pg/g CriZMYT2) 12725 L D 10%I2 5 A H
BT EHEL TS, I RI v LAOEMICH 2 08 EE 7T0pg/ B T, £
DT%IZERFENHET 2 &, ZOHROMF TRLTWD, BEREF I RI U AR
JE B0pg/g 1%, BEZEH NI U LABEET S0pug/ HIZHY T 5 & LTWDHR, £
DI T R ZF TV,

2 (Scand J Work Environ Health, 1998 24 : suppl 1 p42 LV ##) 1%, HH4E
MICBT2BREROYED RI v ARELEBEREFRTON FI U LAREN
50mg/kg % 2 5 IRIMEMEEARDO NDOREROBFRZ R L TWD, X 2 DR
FOI8%LL F ALK L, BREFEH D K U LAREEZRLNDLDOEE D Ky
LAENEICEZHZ7-H DM, ¥ 3 (Scand ] Work Environ health, 1998 24 : suppl
1pd2 L) THD, 72720, ZTORMTIRIN TN,

3%, HOEHICBIT2BMNOLONEH FI v LA#EIEE D FI T AICK
LIRMERELZ BT DI ANORALROBBRERLTND, B I U LAEREN
30pg/ H DA 1% D —ERICBEHEERE O R AN B, SR Z OHEM Tk
SUMBHERERR E DR AN LN D, B KU LAEBEIEN 70ug/H ((KHE 70kg &
ET D & JECFA @ PTWI IZHY) DA, 7% D — I E I B RER = R 72 &
. BRRZ 7 EDH HIBBURENTIE 17%0EMICBHEREENHRT 5, 2
NHDZ NG, Jarup HlE, BHEFEEZ TT 25720, B FI U LDMEE
B2 30ug/ B, HOWEZENLLTFICHET H LI ICERLTND,

N
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4 )
F1 BEEDH FIULRERORT S KU LM E (U-Cd) OB REREIC RIT 5%

B R B O R (mgkg) | U-Cd(ugle) "gg%éﬁffgué
<50 <25 0
51-60 275 1
61-70 3.5 2
71-80 375 3
81-90 425 4
91 - 100 475 5
101-110 5.5 6
111-120 575 g
121-130 6.25 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

¥ Scand J Work Environ Health (1998) vol 24, suppl 1 p28 £ VW 5| (GCi#k 6.2.1 - 7)

1 R BT LEE &R B2-MG PRt ED EFICBT A X T v A
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 © luganeral 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. : A
: 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)

\. Y,
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\

80%
70%

5\5“60%

(

@ 50%
o

n

D 40%

30%

Preva

20%

10%

0%

; |
/I
|
/
|

[ pssais

| —— T |

0 10 20 30 40 50 60 .70

Average kidney cadmium (mg Cd/kg)

2 EhEHP U R U ARE SOmg/kg B F OEIG & RIS MR H IR OR AR R EME

|=— % above 50 mg Cd!k_gfl

- calculated prev of

| renal effect ]

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

£18%

Prevalence (%) of tubular

= = = women with empty iron
stores

= = high risk groups

smokers

3 N RI U LAEIREEBICHT HREORAR
'.‘
7
4
.
’ ’
.’ /
’ «
’ 4
, 7
£ g /W“’:y
’
RN e
P
’ . A
P =2
0 10 20 30 40 50 60 70

Average intake of cadmium in food (ug/day)

general population

= = nonsmokers

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
;ﬁ?%@l@sﬁ,:’i#) . ;\Ior(;ibffrg etal. (1997) ; % #8253 2-5pug/L 9.0
iological monitoring of cadmium exposure an IS4 5-10ng/L 2.9 0.8me/e 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 (550 LYER f-
population. (SXER7-8) 401 0.90-1.40pg/24h 6.5 DT 57 &YFRIE T
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
Conce.ntratiunsbin Urine and Renal Effects of 45 20.0-24.9ug/g cr 51.1 s
Cadmium (3C#R7-9) 30 25.0-29.9yg/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=,
AR 30 = 10pg/ger 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 .
8. Bemard et al. (1990) (SX#K7-12) Is 5-10pg/g or 0 mYECT oy 555 YA BT,
15 >10pg/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/gcr 7
2-=5ug/ger 25
5%, Elinder etal. (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
S8 (608ER) . Jirup et al. (1994) fnoemmoee e
Dose-Response Relations Between Urinary 101 1-<3nmole/mmoleg cr L1
. BN . 25pg/mmole Cr
Cadmium and Tubular Proteinuria in Cadmium- 37 3-<Snmole/mmoleg cr 10.8 (=223ug/g Cr)
EXposed Workers 38 5-<10nmole/mmoleg cr 13.2
(X#k7-15)
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 10.0 .
. . L . 25pg/mmole Cr
Cadmium and Tubular Proteinuria in Cadmium- 21 3-<5nmole/mmoleg cr 38.1 (=223pg/g Cr)
Expos:ed Workers 18 5-<10nmole/mmoleg cr 66.7
(3CHR7-15)
17 10+nmole/mmoleg cr 58.8

\L

EBEMOXEHPORRICEDG
E2:

Inmole/mmoleg cr = 1pg/g cro
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8.1

o0

HRITLDE b ~DEEZHONTOWFFRIL, 1950 ERLIEE, AT 2 —F > TH KR
U LEY WD TIHIC BT HIRERE ORBRER AN TOI, 0%, BEEREIZ
X 7 RS REREE L N A B AL L LTEREN SRS  Efi SN T 7=,
Fro. BRI T ATHERE S I HIRIZ DWW T, RN E 7R SN2ds T 2 A Y E
EENTWD, —JF, BEIZBOTL, SLLAGREE T 250 B 7 A HEE Y
WSS IFEL, A XA A XA TRDOFEAEZTHEIT, —KBREETON K I 07 LIREIC
BT 2B FRENE L ERIN TS, £/, I FIvahEOHE-RIGERE
MR I = XL ERAT 5720, EREWMICL 5T —¥ b2EMEIhTns,
AEIOH RI U A KD RMEREETM (LLT, U270 IS LT, BERS
DXLk E RTBI, BIFSE TEHONTWA Y FI T ARTRICE 729 e b~DOfEEEY
AT NZB T DR L A I LB U CEM EBR O /W 2 I 2 CEMl 2 17 -
776

HEVEDREZR

A=t Z IH,
1.1 BERERE~ DR

TR ENRER 3> 2 WIE—IXEREE CTO N F I U MREAROT ANIZIVIAENT- T R
SULZERY, UL U TBRERENSELL ZEAMBNTWD, ZOBKEE
R T SRS O BRI DR FIC L AR T REEARNEEFT R TH S, £
S OEFMENS, BARIZBIT DT I U AL OEFEEEL EERLONDL,
IREY72 B8 2 & b b —fRAEIS S KBRS 22V IR AR Sy 7 B 2R E PRt D98 i 7 1
MOH % EIDIEMRE T DD ET, I NIV LAOBRER & BREREHIFEIZIS CTIRIAWD
WGEART FNEFTLHZLRHHALTHD, LER-T, I FI T LI XD EREER
BEDOFTR & LT, BHEE~DZBITIHLNTH D,

8.1.2 [@%2?;/\(/)%2@

PP AT DB HER SN T2 DIE, WTFNLBRARRICL 2R TH D,

8.1.3 i MU L OV ~D 2

UTIL PRI O R RERE = L > TRFP~D ANV T AL U U HEIRRENNE M
BTG T D &L I & U N E D DIE R AN HEE S DR BAREE
FlERZENb, 202 Enb, IRITUAMIEIDEZINLT T L - AR KOVE~D
BAENT BHEREEEIC L AL DEEZ DL ENRY TH D,

7, Ml ERCEMEROFME R TIL, BMEREZ N ST RIvLADE
~OEBENREEBZL D EERD OO EREETNEC CEHBRENELD Z 2N
IRIBEXNTWD, LA, BlEER O MIBIT DK « RO MATIE, 7 K
DA E DN T b ) AR R OVE ~ DL, RS REEEIC LD D EE
ZHDDWHEETH D,

8.1.4 FENAME

IARC DHEMFHEERTIE, WEEORTERBICEDMNAY A7 REWET 5
BEDOMIERE TSN T A—TF1 (B MR L TEBIAERD D) IZHEINT
WABN, IR U LGSR ROZEFHEMFTIE, & FOROREICLDHEBA
PEOFHLNIRE SN TR, THHEDZ Enh, —KEREICBIT 2R Z2/RE Lz
BRI LAOEMIKRERZIZBITHAEIOU A7 FHMIICE LT, BRAMIZEB
THZEFEY Tl WwWeEEZLND,
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8.1.5 EIE K OV R~ D B2

BRI Y AL EIES D VLD ME R L OB, R Y A OURGERE IR
B, BIRMEHBEREEOFAELBRER L L OBRERFT2LEND DR, [KHED
7RI U LAERWIRE & & IE O M E R E L OBIRIZ OV TR RS S 2 31
FEMEITIE & A EHE,
8.1.6 WU OVEFHER~D 5

ERREW) &t G & LT EBRT — % Tl Wb OVAEFEER A~ O DRI ST
DN, B FEXRE LIZERNT — 2 TiL, BEEMRWMEITIZE AL ER 0,

8.1.7 MRER~DFEL

MRERIZBWTIR, 7RI T AFMEENICIRIZE A ERVIAENRWZD, KT
HERBLOL LT RSN TELT, —ERESSS R v A RIKICE T 2 EREY
RG L Lo AEMFITIIRFICE D BIF 2 &R RIEEICET 2 mATHRE ST
I/\iﬁb\o

I, EbOTHERESBEICEE Lz 0T, Bligk O (K—x
S UMEEMERGR) DD IR A Z T TV A E LR W T AEEFHENRE SN
TWAEN, ZNETITHLESNZHREITIRELS BREZ L, FERLLVOESR
WREEC L D Tt O BRI IC BT A28 0N 1T & A K < HIRGE A TE 22
ZEnG, AREIOV R 7 FMIZIBWTHRE LR,

8.2 HHE-SUtaTAMh

BRI T LBREOEEL, BB Tho s bIHARFTRERTZ ST Bk &
BOTHD, LT, BFEREBREOO, IIMRMENR S - & b EEBEZITOT WV E
BRI TS, & 61 B JECFA IZBW T, BIRMEEEREN G - & & B
FHBETHD ZENEHERINTWD, LER-> T, ARl U A7 BT,
BN D ITALRAE ~DREEIZOW T O EE MR LT D ENEYITH D EEZD,
ZOREDFGEIL, WL OB DN, TNENOHFFE TIIRERIE, HEBEE. H o b
TR EXGEN A THY VA TFHEIZ Y 72> TUX TN B OFEIEIZ OV TRAHY
IR EAT O MER D 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 RIvLAEBRER EMER I TS,

8.2.1.1 W AR s

VAL RANE RS RERE X, MR R IRIC L W AECL D Z 2D, 7 R v ABRENFN
ThHNEMRDHI-O, JREPT FI U LR EPBREREE L THOLONTE T,
KNOA B A%, SRERIE D CA-MT & U CHEid S v, IO RS B 3
BraIix, 100%iT < RIS, BREICERIND, BEIKRERE CIX, R
i R v APR R, BREAMEL NS 570, 5% < OSCRCIRERIE L L
TEbh T,

RIS BT AHEREZRERIZ L L ORAFEBREZFEHT 2546, it v e
FANT, JRF A R U AP ENSBFHKEO D R v LAEBEREEZ THT2X4ERH
%, Jarup BIE, BHEREREENB Z 572 WRP A NI v Mgk &% 2.5ug/g Cr &9 55
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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~OPEIEFHEM L, Cd-MT 72 &L LTRSS, 7 R T A
W K DI IRMIAE R E N HEAITT D & IR ~OBI 2 PR & OB BIZE S, BlE
Bl R U LNRENEDT S ENEERICEVIEH SN TS, & MZEBWT
Ho A RI T ATEGERMEECH R U AMIEFITD > TRZE I NSO FERO
TG TR A R0 ARENMRVMEA DS B 5 & OREDRHDH, ZOXHICEER
ERRENIIE L COAEEE, IRFP A R U AP EIZ D FI U ARFEEOREE ST
HOITEEYITIE RN E AR EINTWD, £72, DRI AEBEIEEIRY D FI U L4
e ORMRIL, FEFICEMETHY . BEFORE, S, Ml MAEFICLST
AWERORI R (RULER) PR PEEIERIT R /2 B Z LD, Jarup HMRE L7ZT v
2 R— R A NETNVEMBEREGRET VA HWTRT S Ko AHEE O HE
EEINDH FI LA EREZHATLZ LIIRETH D,

MHEH A NI T AREE, —BRICANEREL D bELORFELZRKR L, BFIZX
570 RI U LAEREOZLIZE A BN TEMT 5, BFICLD2 T FI U AEBREDHE
HWEE 2 MDA FAERE L UC, Mgt R0 AREIE, JRPS Ko AgEE
FVEYLTHDHN, I NI U LEREZMET D RI U LARENOHEET 57000
YRR T T VTN SAUTUN R,

8212 #H NI v LEIE

—IRERBERICAETE T OANADOH FI U AIREX, FEAENRBEFICLDLILOTH
D, EEOH NI 7 AEBRE L BRA~OREL OENEA I AIUL, P RITLOD
AR E DR EIIEF A TH D, BAREFETIE, FIZERTHLKkOH K
TAREENOT FIULAEREZHE L TOHIMENNONHEN, kDb K3y
LAREIXFRI CHATCH - THAEFEIC IV EHT H, ZOMIZ TDS RCEEREEICL D
71 R AEREOHEN 2 I TS,

Z YAR e
8.2.2 FEBIRHE

FEoENCIB T, EIREHET, SRR AR piE, Bk B NRET
Bl ExtE 2 &, 5ILEIc L0 7 R 7 AOEYRS ST -k, sMcB N Th, <
NF— AT z—T 0 KE, BVE, PE, KEICBT2EFIROBRENH D,
THOEFREDO T RI U LARRIC I 2 PEBEEL LCiX, BEAHE. M. 7 8%,
A (el KU, Rex7rl ) | RBP, B2-MG. al-MG, NAG DJr
R R EMER STV D,

B2-MG I KX 7 AIEFEICKT L CHU D D BRI EIG T 5 Z &b K&
EABOTTH- & BIEES WL TV, NAG 1L, BOUN IR R0
U — BAFET DK REEFE TH 5, IRTPICHEIE S D NAG 1 X, IThD R
O L7 b DT, JRAE - MEOREBTEZ PRI 5,

D O IRAE B RERE E O BHREIL, Wb b B U AOERICER R
FRECII Wz, FRIEO LT NRIEMENEERR T R I U AOEKR~OFEX RS
IRLTWARTIEARWA, I R 7 ARESHEG L T D85E1E, AR B ERE
ERHEST U ATRENEDIREE L 72 D, ERDN O DS L DEFFET — X 24 5 1
THNRZ END, B2-MG IFBITETHIA b Ting,

L) NERER D 5 AR R O IR YRS ET 0 10 4B O FHA Tk, JRP p2-MG HEtE2
HIERALRF 1,000ug/g Cr PA EToh o 72 RE T 5 F % & 2 W3 10 FL OF A TRF

44



0 1 ON B W

—
[==RNe)

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

35
36

B2-MG HEtED EHNFEH LA TWD (SCHL 622 -8, 622-9) o [T < AL
JH R ONR R Bset B OB BRI A (2 35U T JRH B2-MG HEHiE & 23 F)[EIR A RF 1,000pg/g Cr
THoIWRED SMR PAEICEF LTS EoRELH D Gk 6.2.7 - 11, 6.2.7

- 14, 62.7-15, 62.6-5, 627-18) , £7=. B v hA7fE%E 1,000ug/g Cr (5% E
LTWDHamsl b,

DT END, EFEEEL L TORRLERIMEH I TRV, JRF B2-MG
et EE2S 1,000pg/g Cr LA B, I R 7 AGEER O 288 2 SiU s Sk LT 2 mTREMEDS
HH LB, R R T AP COMOFE LB E X AN L- B
T 1,000ug/g Cr 24~ bA 7l (72030 R U LAREOREL GBI ML T\ 5
) & L. IArRAMEHAREREE L B REOMGRE # T HE-CiHMEofE L 45 2
ENEYUITHD EEZDND,

8.2.3 MRFRIEIE L WA OB

823.1 JRHH K U APEMEZBEERIE L LB Fiii

7RI A%, ECERERE IC X 0 RMERERELZ S 32 E N5 T
BO . R B2-MG X, TR EEEEREEORELZRITAHAREEDO 2 TH D,
Ikeda & (2003) 1%, HARENOD R I 7 L35G Ye g & OFE75 Gk o £ R 2 3812
Thiv, HIBERORT A K v AHEEE L R B2-MG HE & O &M EEE N TRk
SINTWD RFXERFE LTz, £ LT, KT B2-MG HEttmDZE > b Ui JRA1AE T
REFEEICR DR S R U AR EOREZ T L7 & 24, BhWwTFiicsnTh
RIS R0 AHEED 10~12ug/g Cr 48 2. 7254 12 R 1 B2-MG HEit &3 L < k
ATHZELEMERLTND (TR 8-1) (K8 , SHIZ, Tkeda b (2005) (. #r
TR LISim sl b7 — 2 2Nz, IR B2-MG HEltt E DK L~ L2 DN T b fif
Br L. 1,000pg/g Cr DR H B2-MG HEt EIZA Y T2 /R H I ¥ Ak &2 8~9ug/g
Cr. R B2-MG Pttt &% EA SELRFP A FI ¥ A4 E&OBIE L ~/L % 4ug/g Cr
PLEEFEwmIT WD (k8 -2) (K9) .

F72. Gamo 5 (2006) 1L, —HREREETH RN U AICHREE SN ERICBET % Sk
INEDT —HDOHREFEH L, FE-CrERIC L0 XK L 7= HN S DR K v
LHEE & B2-MG JRAE (JRH B2-MG BRIt &2 B 1c R 25E0) o M &-S IR
IZDWT, B2-MG JRIED 1 > M A 7% R B2-MG Rt & 1,000pg/g Cr & L TA X
TV ARETD, KPS R I U AR O R KA L ~L (B2-MG JRIEIZ 72 5 HI&
DFFHFAINCE L < A LR W KREMES & L TER) 1% 2~3ug/lg Cr ThHhDH LR
EHb-oTnd (k8 -3) .
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8.2.3.2 EHEZMBEIEIEL LIEYHA

Nogawa & 1%, A NEBEIFERO I KX w7 A7G YU 1,850 A OSKFREE L LT
71 R0 LBREFE 52T TORWER294 A 2 /5T, 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.
71 R U ARBN BRGNS EL 520 2 L 2B LTS, £, JRFP2-MG
PEIEE:1,000ug/g CraB2-MGIRIED 1 v b A ZMEIZERET D & *PREE L [FFEE D
B2-MGIRIEDF =T/ DA I U ABEEEZ B b HITK2.0gL HE L, B2-MG
JRIEDHINZINZ 5720121, B FI U 2O REERENZOMEEB 220K 5107
REZENBEMTHDHE LTS, IHIT, B FI U AEBIE2.0gh b BTG
S50 L LT—H®BO 10pgzBEH L, ZOMENPOMsED TRIfE) 7ouvy LITEEL
PR EIZITWZ E 2R TWD (LS - 4) . BleAll, ZD110pugx b & ITREY
720 OREHEREZFHE TS L. 144pgkg KT (110pg+53.3kg*x7H) L7225,
Horiguchi 513, HAENOKENGHREO D NI 7 AGREZZ T Hi5% K 4
HFTR, KRS & U CHE YT | B ATIC VT, JECFA BNED D PTWI (Tpg/kg
R/ OIRER 252 1T TV DR 2 5t 30 mlh Lo RZEITHEE T 5 2k 1,381
ANMBXBITH B 7 BRI L D BHEREIC 5 2 D B AT WD, Kb 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
LTWDERELTEHEL HEEA) L. b —FHid, KUSNOEEDEDIHYRE %
REPEHTH D EIRE L, KPS O RN DO KU L FEHBEE 15pg/H GBS
EMO TDS) ZFNENOHIKICIA THE LTS (HEEB) P, ZokiE, 4
WORMEEND O R I LSRG 3.51pg/kg RE/E (HEEA) ~4.23ug/kg
REAH (HEEB) | FE/GYHIk C 0.86pg/kg IR/ (HEEA) ~2.43ug/kg IR/ (HE
EB) | {5YHE 4 B FTC 2.27ug/kg IREAE (HEE A) ~6.72ug/kg (KHE/H (HEEA) |
PeBRE D 95 17.9% HEEB) ~29.8% (HEEA) 73 JECFA @ PTWI (Tug/kg (A H/1H)
ZEZTWEZENHERSATWS (K10) . LU, FEGYMIE A& 0 -4 T o
BRE T & & BIZIRP I KX v 2HEMRE, B2-MG IRE KO al-MG RE O E5H23 7
BV, FEIB YRR OPEERE & bhls U TG Y s oo w58 |2 T 70 e R A A B B
BEEN I SN2 (CCHk 8 - 5) o

BIMEERNS DD KU ABEIEOHETE H1E
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 5 AR 12 A O FE R AT LS < HARNOFEERE (28T 53.3kg, /INETFH 15.1kg IT47 T 55.6ke) o
FAA R G HIERIE, 1980 4205 1999 FE DM RMOKFERIC L o TEMBI N KF I RI U AKEREDT — & X—
ANTHEESE KD R U AREN 0.4pglg L0 B EEIEW D KX 7 AJREEDKDBKE A 5 5 itk 2 308 L 72,
TREXT SR, BEEBFFE A 28 U CRZHEE 2 H o120, DEOFIN RV T EBZO LT
bbH, WREOKEIE, ZOHIRE - ITIBEET SHIRORBZHE THY | AEN L ENLZOHROKE £
THEY, THITRVELDRE LREBEROFEHICBOTHFERZ A BT TVWDEERZ LTIV,

WRES AP DMERR TEXTODIHIETHON FI U LAREZNE L, KEFECHEATH RI v ARERN E
HL7z, < OB, ToOHIBEOKERKETELONTREY, kb RKELEEYOHRTH I v LEZRIRLT L,
A RITAREREGNEMTHD, LLARNRL, TOMOBEENOH FI 7 LAREZ, KSOKRELHKRLTHL
KHTH Y, WFEDSEOMBUIRD D OWA S NIZBLE L BRXDBROBFEREL S 2L, EEOBRERIL
HEALHEBOOHEONTMMOMICTFET D EEZbND,

47



10 H FI 7 LEEE) JECFA O PTWI 28 2 5 EIE

District B

185 |

District C

175 |

District D

130 |

District E

279 |

0% 20% 40%

TH#EE B

60% 80%

District A |1

201 |

District B &

196 |

District C

190 |

District D

164 |

District E 187

382 |

0% 20% 40%

60% 80% 100%

O <7ugkehE/E
B >T7ug/kgAE/E

% Horiguchi H. etal (2005) XY 5IH (CCHkS -5)

8.2.3.3 JECFA (Z L DaHlin HHEE L /- B &

% 16 [B] JECFA TIEAEDON FI U ABRERUNGEREDO N KU AEEEN
200mg/kg A M2 5 & EHREREENB Z A RN H D & LTWD, I KX T AR
% 5%, KNAEMED 0.005%23 5 P S s EGE L7a. 1 B4 ol R
U LADOREREN lugkeg KRE/AEB 2R TE, BEEOD FI v LAEREEIT
S50mgkg #2252 LIXHVHEZEI bRV LD PTWI & LT Tugkg RE/H % 2

ZLTW5,

EhOH Ry AREKEEREICBOTIE, 2AMOK 13 NEREICERET S
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PTWI HH LAk E B2 GNDHEXND 13.5ugkg RE/ B LEE TSNS, /2. &
FEDH KI v LAEEEN 200mgkg #8225 & BEHIERENS Z 2 iR H 5 &
SO TWAZ D I RI v AEREIMZ 80 4, HANE O RE % 53.3kg,
B R0 ARINERE 5%, ANICRIRES70 R v ainae gitsn$ic—Hmic
EREND LRE LSGA, BHEERENE Z 2 Al H 2 RE Y 72 0 o [
BiX, UToOHEL)D 54.0ng/kg KE/BUT EREB SN,

4 )

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

BB O G R (mg/kg)*xT H
IAHERE =

+ {KHEH(kg)

B OEBFEENA 13 IER < EFE IR (H)=<365 H

8234 MHEBIEDORE

INFETHRRTELLIC, RPD IR L D NI U AEEE L ORERIX
WM THY | BEEORRE, i, MR, HAZESFIC X > TEDFEFRIFAE (K
IR) CIRPPEERIZE R D Z Emb, Uorary X— Ay MET VARG T
TNAERAWTER IS FI v AZBIREITEEEICZ Ly, £/, US EPA KO
JECFA TSN TWABEREDO N R v AERE (BE) »oHEHHEshsd Iy
LEHREICOWT S, MMEEER L RDAIWRIEELFEHL TN D,

Lo T, 2OV RZFHIIZENTIE, BARENIZE T RIULAEIEE T
PERAMEHEREREE L DR % 7~ L 7= Nogawa & & Horiguchi & D XLhH bk OFEEE~
DEBIZOWNWTIRO X HIZEZ LTz, Nogawa HXHE L7 KNI v ABIE 2.0g

(JRH B2-MG Bt 1,000pg/g Cr % B2-MG JRIED F7 ~ b A7, xtFREE & [RIFRE D
B2-MG JRIEDHRR) NHREIHEND 14.4pg/kg (KEAALL TOH B 7 AERET,
b b OWERICHEE AL RIS RWERETH D EE X HID, — 5, Horiguchi 231
U7 S A T, JECFA NED 5 PTWI (Tpg/kg (AE/AR) 1ZITWIRE %2521 H1E
Rz, FEERMROFER GoFRRRE) & bhle U Rl 7o oA IR A B RE R 55 23 A & 7
Mol LTWD, 6D Enn, MEMEREE LT, 144ugkeg (KE/HE L
Tug/kg RE/FHDOBIEIZE SNV THET H I ENRY THLH EEZELXDBNLD,

83 HARANDIETEE

IVHYHIL T O—BAERDO A F I U AREEIT OV T, 19704 12 46pg/ N/
HThHoeh, ZLRE, BRFENREERHEOND EDOONR VD LTETEY,
20054 C22.3ug/ N/ H  (fREE53.3kg T2.9ug/kg RFE/HE) | 199647 520054 D 104
DI T263ug/ N/ H  (KEES3.3kg T3.4ug/kg IKHEHA) THD, 2B, ITHED 1 ANY
720 OKMEEEIT., BARANOBEEDOEIZEL 5 TI9624FED B — 7 FRZ T L
TW5 (IX¥11) (L8 - 6) .

ERREREOT —F (1995~20004) &A1 K I 7 LPREE) O MR im0 R
FHMEFRE (BT hrm s vIalb—vay) ZEALTHELEZEEARADD R
LFERES AT OV TR, A3 4Tpg/kgfRH/H, HRAE2.93ug/ke AR E /0 | #iH0.67
~9.14pg/kgRE/H, 95/ 3—% > ¥ A VT 33ugkgRE/HTH D, ZHHDI Enb,
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HARLZMEOBE MK OERRZIRAEEL 7 R U 2AfT & OBEICOWTHRNZEZ A, &
M f ORRZ MR TRIT R H DI H 0 0b b3, IR K U AdEtt&E, R
al-MG JRE., JRF B2-MG IREICAER EANRBONR-TZ &b, BfEDO—
% B A I BT B8R ZIRREDTRE CTIXFEREEM D FI U ABRTRIC LD FI v
LRI D ES-EZNICE b ) BHREESEZ SIS B I I AEREIZE DD ThEn e
LTWs Tk 6.2.1-8) , ZOZ &b, BIRERIZBWTANAL Y AT 7T —T %k
ETDHMETRNEDEEZ LD,

TR % 308 P
7RI T A Tug/kg RE /I
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A RITLAORYUKIREREICE T 5 > & bHBOILFHIZRO OGN DA E
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<RBIR>

1.

5 Jo OV SRR 2 55 (2 B4 2 BRR S OV =2 FE D Jn

BRERIRERIC X B A

1.1 & R iy

A LA AZAIFITET 200 TOMBB 2RI T IR, JEAEE, 4G L
(2 & > THAFD 37 4R LIEAD 41 AR I20 T TfThoue GGk 1.1 - 1) fsi) 1 AKSR O 40
LA EOLMERER 1, 031 A& RS HRAER., FrA OBT, B0 X EHE, JRRE
JREA LR | MIERESICL DA V== T a2 TolE 2 A, 61 ADA XA
A XATFREEF LT ORRSE FXOEE) BEOM-7- (RANOXHRRERER 2,614
ADPBIF T ABEEL) . RWT, ZOREMRICHE X, IHF042 4 7 B2 B ALK
e - A Z A A X AR X DL MBRZ2 03T, 30 Ll Lo B o4l
REXRETDHRBEN I Il (585 6,711 N, ZMFH 6,093 N)  (SCHk
1.1-2) . ZOFEREAZA A X AWRBEREHIX, JERAEHX, FEHRHMX D 32|
PFTHELEE Z A, REAEGMERITE kL b X COERKE CIER AKX, 5
FHIX AKX OIETE 720, Fli ek L HICZOENRKRE I RDAHEPBREINT,
PREEBGMERIT, Bl b 60 ik LL EOFEE I T, A A IEFRAMIXIZ T
Lo T\ e, BAEMRERD S BIREADEEOR X, RIE ST 2MHmiIcH
ofz, Fiz, BEROEEIZEB W TY, @)K R OERE CIEIErE) K REE LV
REEE L IRBEDRBFBIERNE o7, LvL, [F U)K REETHEREDZ N
LIETHMERNE < 2o T e, 61T, WAEMKIZEIT 5 JFERER]TO Iz
Th, BAEMXTAEEN, B 19 FELRIDSLEEL TOWDEDBBIERNR G - & b Ed
>7,

BAFN 42 45 11 Ak, ERRoRSGED > H, BRIEREK MR RO H 55 % 35
ELTHEBRZNER SN GHREE 454 N, ZHREE405 N) Lk 1.1-3)
%@F%%EE%% BE AWK, M) K RIEFE X FErhiE) KR IEFR A
E@So . EDICRWEERNC AR, ARAT, BB, AR LD

’Affmﬁbto%Emzfiﬁ%é%ﬁ+&oﬁﬁ%@4ﬂ%o&%m<
JT%EPjJ/I//'?A(Ca) PEtE. U > (P) HEtE | Ca/P kAT b mooTe, — 5, IR
BOWIMERAH O | JRICE, JRFP 7 LT F = BER E BICREMX TEN- 72 (2
EOIRBEOEIMER) . £, D OBEAIIREMXIEEED S B, BERETHEN
ol KPR I U LRI AEMXTH O NIE S BT 19.8x1.1pg/g Cr, &
PET 26.4+1.0pg/g Cr ThoTo, I HIT, FAEMXTE EZEIL 30.0ug/g Cr L LD
EER LT, @R OIEFRARK THEE|Z EH LT,

Fo, FILT = %R D I U LEEEBICS BT THIT LI 2 A, JRF
vy AgEE, U U HE R, Ca/P b, MyET A B Y T AT 7 X —BIEED Y
EIXWTHBIRE A BT AHEIEOROEEDN S EWBE~NT CTHIIME M 2~ L,
(ZIMIE R Y R O SERME T AR LT, £, SREOREABRMES. RE
FRBERIR S AR Y IESE . MIET AN Y 7+ 27 7 X —EiEME L& ORAE
BEOT m ey MELRP A R 7 2P E OSSN & I XEMRERZ R Lz Gk 1.1
-4)

WEAFN 42, 43 AT ON T KBS A O, A, )b EHL e LR s v—7
&, 1976 R ITHE) Rk D 7 R 2 ?A@mm®9$@ BT D 10 A 2> 6 70 At
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ETCORFERERG L LnE Rl ZITo7- Uik 1.1 -5, CEk 1.1-6) o ZOFHAE
T, 20 Ll Loz MmERT, Bt 98%., ZME90% TH Y . GFF 596 N (5275 A, &
321 N) ORPEIRE N GHRIZERTT R OEIXERD 419 N) . EAE, b,
T, e CORPHRE, KOERE, BE. 7 I 8, 71 Y RBP, B2-MG
D FRAT BRI ONBE « & (B RS T, 175G 5 23 JET5 Y X 0 & m
FCTHBICELS . EBE - BHEREBMEICLEZN > TELS RAHEAER LT, =
NHOHIZEBWT, B2-MG BB TH - & L EWBEERZ/R L, IRWTRBP Tho
2o LML, FEEYHITIZ 20 OBEMERIT 60 LA EDOE% T LA Lo T7- 2
ED, BRI UL EDBEHEEE~DREZMND - DITIX, B2-MG & RBP @R gk
BRG o L bMYIRIEIERIC RS B X bR, £, RS K v APEEEIT 24
JEIZ Tz - THY M TE L . FRUE S FRIFRICESTH L9 Tho 7=,

SHIT, BEROW SN H R U LGRIMOZRFICBNT (5 246 N, % 295
AL BES541 N) | ZFOIHYMEERE & RITR.E ORRERET L Caik1.1-7) o &
HE. B, 7 Bk, 71U RBP, B2-MG. ¥ « & AEREFGMERIT, (55
FEHRINEL DI > TEL RAMEMARD LTz, ZOHTEH, 01X B2-MG,
RBP DR FGIERMUOJRAT RBER LY bm<. I v A0 RMEEBEORE L L
THERThDEEZ DN, £12. BUEHODOJEEEH L R B2-MG O5ER L D
MICiE S RO HE-SEBEAFEEL, 7oty MEUFEMR LI Z N T2,

ERERRFZTN—T1X, TSR TN 5 &l 2 OB UTAL R AN E H RE f
EORELZAWTEREZITV., TA6 EH FI U ARBEORE - OBRERT LT,
4 NDA ZA A ZAPBFE, 66 NOEFEFE, 18 NOIGRMERICINZ, KERT
JIER (64 N) | Rler BRoct B kR BT A28 sl R (9 N) | @R R AR Ml IR
(20 N\) IZBWT, EAE. . RBP, 7 3 /[, o R P& 3o B sk & b
LTHEIIEL, /. 260 FRFORAHEEO oy MaERT I FI U A
HE & O 8l & VX AREAR AR L Tk 1.1 - 8) o 96 AD{BYH{ERICH W T
VY F=2 7 VT 7 A LRME Y D ERIGE (%TRP) 2JELILEZ A, WHED
STHRREL B L TR F LTV, I R U AIC K 2B EREEDORIE L LCix, 7
VT F=r 7 0T T ADTNEENRENEE 2 B Lk 1.1 -9, 3¢k 1.1 - 10) ,
SNTODA XA AFAFEE L EEEFITBWVTRT B2-MG HEit& & R NAG B
WEEZNELZEZA, W E LR ELE L TER LT, JRF NAG FEitED
LHORREITIRF B2-MG HEEDZ LD /&< JRY B2-MG HEItED F R R
IUACE DR EORIEL LTAHThDL EE XN k11 -11) , &5
2. AZ A4 ZAEE (N, Tt L) & 5 NOEBIRE (FlnsiaiEl)
IZE DR T, 500 LD 191 AOA NGRS KX 0 L9551 (HERIFE
fEL) WONT 141 NOIEHRHER (MERIFEHEE L) 128 W T, JRF NAG & B2-MG
DR ZERI= L Z A, WF T A (JRF NAG PEfEE : 100U/g Cr, SR B2-MG HEitt
£ :50,000pg/g Cr) F TIXEMRIC EFT 253, IR NAG HEift &I 358 2 m B RIcE L,
IR TR T B2-MG HEt B ER IR TIC—EDEE /R LTz, kY NAG HEifi &
VRIRE DR AN E S REIEE I C BT 2FIE L LTHHATH D EEZ 6N ik 1.1 - 12),

1983 45 1 H L 1984 4 6 A DEFEIZHTZY . &8 NI U AJE YRI5\ TR
T G 1.1 - 13) o BARZeR B, MdlllKRro 24 £ =500 R
U AEEME (11 X230 %) &, xdfHRE U TR D Rlok% GEE)I, RERY
JID @ 5EE Q HXKIZHT D) IZEETD 55 END 66 I E TOELMETHD, K
BEIZ, BRI U A5G HITIE 247 A 187 N (23R 75.7%) . *IFRHIE CTIX 46 A
32 N (223 69.6%) DZZHNHTOIL. TOREKOY T URED LN, T
Tz, 12 AOA XA A ZAHEE (6 N\DAFZAA XA TRBEREKL N6 ADA
B AAFZARIERERE (7272 L, I FI v AFEHRICEFEL TS, ) bEERIC
ARSIz, #EEE O 11 X O B2-MG, al-MG, 7 X /REZEFR, B, 7 KNI U A
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A A D DDA DS DD WWWLWLWLWWWLWWWDNDNDNDNDDNDNDDNDNDN =
01NN DA WNRL,O WOV IANWUMPEAWNDRFR OOV PEAWNDFRO VKNI WD~ OO

TV T KO PRI B KON pH O LuiE xR 2 ekl bl U C < LIS ER R,
J LT F = AHMEVMEBICH o T, F oL SR B2-MG HEitt &S 1,000pg/g Cr %, JREE
73 100,000ug/g Cr #2213, *HRHX TIZE e Tho7odixf L, #hid) | ikt
XTI EERT 383%E VI @mWEIS TR O, ¥, 11 Xomch @l L
0 3THE LTV D MUK TIE D O o T2, RHRHIXPEOKIZE TN D h
R 7 AEREX 0.12-0.03ppm TH o 72Dk L, A8 11EE O KIZE i 5 D
R 7 AEEEIE 0.32-0.57ppm & A EICEN-oT2, S 6T, WFSoREER, £—KN+
2N TRERREREE ) | BB IR TR RI v ARt E] E7rotz, A XA A XA
W NTH o & b@EINCES 7 I U ABERORNIIX T, MRS 2E,
MR R o AHEE ] BSAIC, RO T INSImO ki TR RERE ] RO
R R 7 LAHEEE) BNl E HIEIC, @050 LBk 7= itk i [ iae
Bads ) Nz, RS R o AdeibE) NIEIC, £ L CxHfiikcik MEaemE
Ot TR R o 28R BNl E BRI ZENHBA L, Ziux, 7R
U LR & B REEE O BEIERE & OR# A E 2 5 ETIHEFITHFHARKER ThHo T,

1.2 JojEE R A

o IR A A 0 0 A BRI LD ek 1 2 3 T IR 4S5 AEEPE DK R T AN
0.4 ppm %A% %MD 5 VTZ I RREET 2 il O BT 54 HIX D 30 %Ll EOER
13,052 ANZXIBRIT, 10,279 ADBEIRZITUV, I R 7 AGYRICHR 2 R 2 A %
Fehts U7z, RBRRIC KA RFPEAE - BIREIIREFTORERAMIZED, I FIT L,
HRE Y RO T AORFPRIE, JREAT 4 A7 BRIKENEOEENHIE T
R R AR TfThive CGliik12 - 1)

. MZHUEGRTEO BT, BAGRENC X D BEREBEREEE DD O T
AT JRE S R SRR 9ug/L LA &R L7s 15 HiX % B e A ik -
L7, TRAEDORERNS, BRI 1 15 X0 30 L EOFER 1,700 A
LR ITNHORBEIZONWT, ERREE, @EEREE, IREARAENMTOILE, T
R K OV —TRZ ONT NI W TREABMEZ R L2 367 Aokt LT, JR
R U ARt RPEAEER, RIERE, REAT 0 A7 BEXIKEIA, H K
Mzl LCHEBINZ, B kR2%eE 351 NFIREAT « A7 BRUKEMEIC R
DHHET, BRIV LAORBIZLDIRMEREREORAREERH L EEZE 26N E
13 A2NEB &Nz, FHoRmZ2E LT, 20D 13 AT LT 24 BER OB K2 o L
. BHRRMmA, MR, BLy NS UVBRESNMTbhL, ZORR, RPU R
U AR EOSEEMEIE 13 1pg/L. RIERMEE 7 AL T 4 A 7 BRIKENMER CIRAEFEEE
BEENEDNDHOE 13 NThoTod, B v NG TEIILIE B 2 b b H L
FELhoT, ZORRITRERO MEERERNZEZES) KOEO [#EH7Z
WrfFZe 8t 128 W T, T4 XA A ZAIRITHALNDHFHILIEZRBD T & O RMENPIR
S,

AEBFER LG YL IR 31T Bt DS A IR IS D 72 0 R B2 -MG HEiit R o
W, JHY IR 50 %L EOER 510 A (551230 A, & 280 A) & [AI I TR
DIEL7R 0 IEVG YL I SR E T DM, i, BREERIRERL D% LWVER 462 A (BHE 211
AL Tk 251 N) ZxPGs, REHRZ 0T Lo, 2 OfSS, 15 Yl B 3ok BR His
FEREIVLEAE, FEE LI 2 GO EREZ/R L, B2 -MG 2 10,000pg/L LA =D
R Th DL, (HYHIRT 7.1%, FEGYMI T 0.65% CTh > 7o, (GG H AR O
JERFEAEHR, FEEBIO R B2 -MG HEE D&M EMEIX, 70 £ CTH B e T 4
ST, 70 LA E TR A HivTe, B2 -MG IREEDS 1,000pg/L PL E&2 R
DOFENEIX, WBIOZKF O H FI U ARELFHBE Lo, —FH, WBEICA R
SULADERBEERE Y O TTEEEOREL L TR L, EEHED 1 HIZBITD
PRI R0 AR SR O BATEIE & 2 OFFHIX, 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 TRWZ L n, (HYHll R o R+ B2 -MG it &0
BEANE, MEROEBENRKEN ENIDNZDL ERE S CCik12-2) .

1.3 IRtk

1974 4=, 1975 O FEFHIARE 5L % I\ T, Nogawa 5 (1978)1%, 50 LA EDER 2,691
AD S BIRMIEEARE R LT 262 NEXtRIT, KD RI U ARERORF S K
U AP EAIREELE S L, 20 & BRI & OBEIZ OWTRRET Lo, £ ORE
B, kP EORFIZE T D0 R 7L L RBP, JREABGIER, JRIEGMER, JREAR
BERIBFRSIER L ONT 2 BRI MESR & ORNCH &-SOSBIR BRSNS 5 2 & 28iE L
TW5 (k1.3 -1) o F72. 1981 4 & 1982 FEDOMEFFRARE 42 V7= 7E Tl
W 5 (1987)03, 154D 50 kLA EDER 3,178 AN(HH 1,424 A, % 1,754 N)&Ektge L
LT, ZNENOREDIRAFT AR Z M, Tl B v LG5 & iR & 72 59
(Gt & Tl L7, ZOf5%E, IRERIRERKRGEE R, 7 I/ BERAIRHE R
I E R CTEVMEIf 2R L. 80 B UL LD et & 2RO THE Th-o T, %
7= PR B2-MG HEE & T 1,000pg/g Cr 27 v bA 7l E L72RE, B KX U A7G Y
BT DAFTRA L, 50 MU EORBYER OLMETENEI 14.3%, 18.7% & FEI5 Yt
ICHRTHEIZE ST L2 HE L TVD, SHIT, BYETIE 604, &M TiE 40
LU EDOJFEERET B2-MG JROFAFT HENFRIHEML W2 Z2HE L T0D (X
k13-2) .

ZOBINERZRIRE LIERF I B U LSS JRF B 2-MG HRiftk & & 0B
OWTIE, 3,178 A (B 1,424 N, &ME1,754 N) Z&f5L LT, 7rE Y ME
TN EFAWTIIZE CUER 1.3 - 3) & 0 P AT 4 v 7T T V& AW T2 658 CCik
L3- D235, Wb HE-USEREZRD TS, BIEOET VBN T, K5
PetiERICEIT D B2-MG JROIEAZRE (B 5. 3-6. 0%, 4tk 4. 3-5. 0%) (ZkHET DK
il R o agE&EIT, FHENEMET3.84.0ug/g Cry KMET3.84.1ug/g Cr,
BHEITBWT, R B2-MC DI v bAT7EE 1,000 g/gCr & LIz L XX, FhFh
FMET1.6-3.0ng/g Cr, ZMET2.34.6ug/g Cr EHEES NIz, F72, 50 5%LL LD
3,110 N\OFEREZXMRE LTZRF A X T 4314 (M) PEEZ 2B & L-0F
FEZRB VT, [AERICHE-BOSERANL L, R U RE A R v A8EEEIT, Bk,
TMEFENEN 4.2, 4.8ug/g Cr LHEE S 72 Gk 1.3 - 5),

F7-. BN O A R I 0 A5 eI 1, 850 A, FEIHYLMIG 294 N A RIHIC, AR
2 U LD HE-FUSBRICET 2 EFHHENMTh., R B 2-MG PEitE S e L
LC, Pk R o MRENSBREIEE S L CRA SN, (FYii % 22 B ETO4E
BT LIZE LD, TENENOEIEDOEID KGN KDY TV 22 iR ZERILL, 7
RIULAREZHE L, KPD RI v ARESFEEHMZBTIZb0E T R UL
BEFE R L LT 50 sl EOFREXNREFICHET L L. 1 RI U AREEICE> TR B
2-MG HEEE I L CW D EOEIE N E -T2, TORRENDL, b R U A ERE
M 2g FTIEHBLE BITRE~OEE TN E RSz Lk 1.3-6)

50 ik LA BT 30 AELL R LTV BB IR 1,703 A& xS E L, K R Y
LPREE & PRET A O BB Z Figt L7 E Tl kR s KX U ARE L R D B2-MG,MT,
PR¥E, 7R BEFOYEME L OMICHERMEBENEO b, £, KB RFITA
IR L B2-MG JRIED AR, MT IRIEOAIHZE, IREOHHE, IRIEEZHES BEARD
HIRE, 7 JREROFFRELOMICLARELRMEENIRD LN, O TIE,
K RS AREEDORKIFRIEEZ 034ppm LR TH o MESHTWDS (X
Mk13-7) .

JRI YLK DEEEEORHIE L ARG 272012, B)ISROER
74 NP 32 AL Ltk 42 NERSE LIZiEMTbn-, tEdGEREICLDI DR
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U AR E % D 1981 D 1986 4FE £ TOBILRTIL, BB S TRT
B2-MG HEiit &2 1,000pg/g Cr A ORETIX, £ D% DR T B2-MG HElt EDOHER 13—
DA 7R S 72 o 7203, BIELBRLAR 1T 5 1,000pg/g Cr LA EDORETIX, 5 H4IC
HEBICEFLTWDZ EARENT, R H B U APERICIIZ(LITRD 5
NI oo, JREE, 7 JREERIISFH, ARICEF LT Clik13-8) .

1.4 FKH R/ ET

B VNI TR HI X 1T BITR WAELIORERZE U C & 7o/ N 1L ([RRNSE 36/ NIRBIE 3
AT MOOHPEEIZ L VERED RI U AEYREZ T Th 5, BEES Uk 1.4 -1,
14-2) 1%, ZOMXD 35 EOER 137 A (BHE58 A &t 79 N) &x&iIcHk
FIOWIHFAEZIT o7& 2 A, IREA - IRFEFIREGIEE OFIE M 13-22%TH D . xR
f@l:O) 25% XV EEICEWI EE R L, S5, BEREHIEREICEY ., JRE

Rﬁﬂﬁ#ﬁﬁ 33 AH 10 NICEMRER, 7 2/ BRIR. %TRP DK % GIELR

f‘lﬂ”é%&% ) AR, £72. MEHXERORT B2-MG PEIEMES (1=0.62) |
Eﬁﬁ%x (1—0.57) C ROBFEEXRF DRI U LRE L RFEFRE O (=0.50) F
BICHEE L TWAZ E2fE L CUiit 14-3) . pB, MKkt KI oA
IR EE O FEEIE 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 A) S ONk FEHIIX fE
B (50-69 m%. 93 N) ZXGCWmHEEIT 70, YK ORMEHR D K I v LRt
EOMMPEEIEIL 150pg/day, *FHRHIX TIX 40pg/day TH O . JRFPH K I v APEE
DUMPELMEIL TN 7.5ng/L N 2.0pg/L T - 72, BT p2-MG HEttE & EE (>
700pg/L) DOEIAIL, {HYHIX 14%, RHHRHIX 3.2% CHEZENEO vz Gk 1.4 -
5) .

/NP D (1985) 1E. /NRETICEIT % 1932- 1979 HEDIETFRIANZ F%Jﬁ“é?)ﬂﬁ%:ﬁoto
ANIRBT T, BKH R AR e U CTHRERZ R, EROETEANKE L,
7. BEMERTAEY) Ei‘z’uﬁlf@f$®¥l/\75>d\éﬁ>oto F7-. BHEBETIIHML TV
Mmofz ik 1.4 -6) . Iwata B (1992) 1%, Z5E S A 1975-1977 HIZ R p2-MG HE
g2 HE L7z 40 sl BER 230 ADAAT - ﬁEtWR%: 1990 4F & CiBHF L7z, ik
TiX, Cox FUFET V& AWTHEMEZRFELZLEAICHE N TH, KT B2-MG HEf & &
a7 2 /ﬁé%??%f@ﬁﬁﬁiﬁﬁt#—@tﬁkﬁi TR LT, JRH B2-MG i
BN 10 fFI2 5 2 L2 b o P — R 1.44 (95%EFEXHE[CI] : 1.02-1.44) &
HEShiz Clik14-7) o

1.5 Fle Rtk

RIS R e 28 (AR, TR, /N, HERRO 4 #IX) X, xHNSLIL2 D D
PEKICK VERED R U A5 EZ - Ik TH Y | 1979, 1982 FIZHESIZ X - T
FERD 80%LL LA x5 & L Clrmiid i T b, 1979 FoFds k1.5 - 1)

%, BRI D 50-80 AR 99 AR ONFIR, /INEH, HEARHIX D 50-80 ik > 196
ANDNKIGTH o7, JRYP S R I U AP EO KMAPEAEIT, BRX D 60 2Ll LB
PER O 50 LA Lo 2ot T /NBEH, HERRHLX 0D 60 mlh LD 2ot T 10ug/g Cr A i
Z Tz, JRH B2-MG R EITF# & & 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 M 2 Tz, JRH B2-MG HEftt &0 FHnI & b7 5 EREEmIE, FE5
YIS LR THE CTh o 72, 1982 FOFHA (SCHK 1.5 - 2) TITMEAR, T, /M,
HEARMIX D 50 kLA EoD 285 A3z Uiz, JRH B2-MG Rt &7Y 1,000pg/g Cr LA LoD
ZVETIE, MERFEEOIR T, Mg p2-MG 7 V7 7 A MiGREEZ VT 7 AD Lk
ARRBOLNT, Fl2, B2-MG, al-MG, Z VT F=U KT NA Y TH AT 7 H—
BOMIFFTIRED EF RO, REREEEEOIR T & BRHOTTEN R S Lz, *f
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LEREROPRF A R 7 LPEMHEO BT EME 6.6, &M 11.2ug/g Cr ThH o7z,
F7o. RF al-MG HEitt & YRS MT Pt & O¥EINNGR D Hiv, 2 b OfEn LA
HIZONTIRPEOPEENFEICHM L7 CCEk1.5-3, 1.5-4)

Iwata & (1993) 1%, EFED 1979 FEOREIZS I LRI ERZETe 102 AD
PR B2-MG HEE & R ORF A R I U AP EOHERE % 1989 4F £ T 10 ROV B
BRL7c, 7ok, ZOHIXTIL 1981 FITHRTHEOKBE TERKT L, FROV IV
LHEEUET 1969 40 213ug/day 725 1983 4FIZ1E 106pg/day (28 Lz, 10 /0B
BRSAIBE T o 72 48 NIZEBWT, JRHEAT R I 7 AR E O KT FX)fEIT 8.5ug/g Cr 2>
5 6.0g/g Cr /KT Lz, —J7. JRY¥ P2-MG HEi£ o> 8/ - 1 338 BRBH AR R 12 mm
PLETH > B E 213K B2-MG HEE &3 1,000ug/g Cr LA ETH - 72RHET 1.8 51
FL. 7RI YA FEEARNS AN OHEITETH D Z &bwﬂfﬁéh
7= (LR 1.5-5) o [FEREDMEIE, 215 D 1996 4 £ TOMMFETHA THRH bz (3
ﬁ156)oﬁm%(ww)i [ R 7 MGGV T, BIEOD RI U A
BOEREREE O - D ERBBIR L HE SN 14 AOMTEZ VT F=BE, g7 LT
F=2 7 VT T A, fEH HCO3', %TRP (22T 9 AR DORBBIE 21TV, 5%
BEERICH D LT, TR TOHAPRAIZET 228072 CCk1.5-7) .

mmﬁ;U%MJ%w)&UAmme(NM)iLﬁ@WW\w&$®ﬁ§ﬁ%
F DAL « AR OPFEEIT 72, 1982 FZ2H D 1989 F£F TOBBITIX. *15E
BRAEFEAELM & LI2REO R B2-MG HEit & 1,000pg/g Cr UL EREOEEAE(LIET

(SMR) BT 223 (95%CI-: 125-368) . ﬁiflﬂ(%%ﬂ'%l%)f%oto
F72. Cox EIRET N ZANWTHEBMEMIE LT-HEICBNTH, B bRT B2-MG
Pett &, R R E,mmﬁmMGwﬁE&Um@ﬁVT% VIREOEENFE RO
FREFEFLITFFAEEICEEL TV CUER1.5-8) . —F. K B2-MG BEitt =
1,000ug/g Cr AJiifED SMR 1L, BT 76 (95% CI: 41-131) | £ T 35 (95% CI: 7-103)
EIRVMEHPNC H V|, ISR OSE RO EFITRO o7 (BET SMR 101,
95% CI : 63-155, %M C SMR 126, 95% CI : 81-186) (SCHk 1.5-9) . [ UMD 1997
FEFTOBWCIE, JRF B2-MG HEHt & 1,000pg/g Cr LLERE, 1,000pg/g Cr AREL Y
Ml AR D SMR 1XZ 141 138 (95% C : 1101-183) . 66 (95% CI : 49-87) . 90 (95%
Cl: 73-109) Th o7z, F7=. Fhin, BMI, [ EfH, mﬁSVXTE%wm@%%%ﬁ
ELESAICBNTH, BT B2-MG JEE K YRS p2-MG HEtED & E, &
PTG 2 L7 F = BE, i p2-MG 27 UV 7 7 A K ORT B2-MG HE&E D 5
AL RO EHEAEFIXIEFEICEELTRBY, "= 2 282 T
72, Arisawa 5 (2001) [Z[FAH K I 7 AyE YR O N ARBBRIZOWTHIEZIT - 72,
KGR Y L LR O g2, R B2-MG HEifikE: 1,000 pg/g Cr LI ERER Y
1,000 pg/g Cr AmifE DR A OFEME(LI R (SIR) 1X, £ E4 71 (95% CL: 44-107)
103 (95% CI : 41-212) ] V58 (95% CI : 32-97) T&H V. 1,000 pg/g Cr RiffETIEA
ADRREBENFEEITE» -T2, BB AKRORINIRBAD Y A7 O EFHIZH LN
7= (k1.5 - 10)

PLE. B R 0L LD RS HERERE | i%té@iﬂkﬁ.?ﬁ BE L WA Z &,
FOA R0 AEYHE R TIIDNAR T RO ER IR NN LR RER SR
776

1.6 ZEFEBEDOMSE

—WEREFAE LIRS AAREKENLHE SN TN D, BHARTE, W20
HRMEOBEWKBEZHAENMThbN TS, FRITORER 4245 & . Suwazono
5 (2000) X, EW2BRRDOH K wA%@m@MWQﬁiuwA\ﬁém%Aﬂgmﬁ
EREBREL, 7RI U AEBREEBEHEEORBICK T MBI THRE LT,
TR Y ABEEOHEEL LT KRS A R 7 2R &, BREREE OfRE L&
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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 CGlmkle - 1) o

ZHUTKF LEzaki® (2003) K OWMLE S (2004) X, ENI0FEOD B 7 LFEHY:
k2 fET010,753 A (1,000 A/JR) DRk AN ZetE (FE1235mE-60554K) DA 5 IR ZEEL |
PR KXo PR R & TR o 1I-MGHEIE R, TR 1 B,-MGHE & & O AHBEMEIC DU TR
Britz, Sk RF S Ko AP, &0 M T0.76-3.16ug/g CrOFLFHIZ &
Sz, BEEUFHOATICE D . KT o I-MGHEE &, R T1B-MGHEM B39 B E O Ffin & K
TRFRMERDH ST To D, FERMOREERNA LTI L2 Z A, RFP D R ?Mjk
& & PR al-MGHEE &, IR R2-MGHE & & OMICH B BN XD > 7= & i
FF g (OCikl6 -2, 1.6 -3) . EFE. Suwazono (2000) DOFERIZ T 508, HFiin

DA ER LT, BERE1H AL EE W) KEBRFiEE L2 W0 ) SR Enh,
Ezaki® (2003) OFREAEFRITEFEREWNEEBZLND,

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

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

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

1.7 o> HARDHFSE
Kawada & (1992) 1%, BEERZ2HHO 40 UL R 400 AZHOWT, JRFH R

72



0 1 ON B W

DA B S B DB DSBS DB WWLWWW WWWUWWWENDNDNDNDDNDNDNDDNDNDNRFE = === = =
NN DN bk W= OO0 NN DR WD /=L, O VOV UNSA WD~ OOV IN WU b WD~ OO

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

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

1.8 UL ¥ —_ Cadmibelbf7E

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

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

CadmibelffF 72 THE SN2 R I U AAEKRAREIEI L T2 #ERE OEBTER 72
B~ DL, AT E OB REREREE T E B, < M~ DOEEEI 1T 5
7R &I & T,
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1.9 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
§$3y7WﬁFiWAmmI%ﬂ@%bfwt%X7:~T/@%wwk
Oskarshamn® 2 > O MUK SHFELL EJEE L7216580> 5805 DEM N5 TH 5, itk
PRI REIRLRIATH Y . ZTORITBEORELE D CEM TIHEEE222 A
NEFENTNWD, FEHBELELEAICEWNTH, KPP RI T LAHEEEIRT o
1MGﬁw@t®ﬁ m@%%ﬂ$%ntoitﬁ@%ﬂm@%%iﬁ&%@mmuk

(=7,080pg/g Cr. H#E) 0.6mg/mmol Cr (=5310ug/g Cr. &) Ll EED v A7
& LCIER & B %:2/\%J LCREEASE L, sk IRP A R I 0 LR EIC LD
JEL L TN E LT, v R T 4y VRt &21To72 L 2 A, Fimz i Lz
SEIZBWTH, RED FI U LPEEEOEINC LY R o 1- MGEHﬁgﬁiﬁ\ﬂ 75
Oddstt 3R EMICH BICE L o Tz, ZOMIANL, BREBRFEOAICBITLEMTYH
FAUThole, 2OBIAT 4y 7 EUFHITRADNG | FlniitE CEHERDS3%) %,
PRI A R X 7 A4k R 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%ﬁﬁ R0 ABRGEORRERD & 5 ERE D35 57
%:.5&)(3%@ @%l@ﬁ*ﬁ R FI U AHRESE L, BER 5'%%%

DT, BREED B O R R Lt%lf TR R I U AHRM RIS DR 31
nmol/mmol Cr (=1pg/g Cr) THY ., boL bEmWOAT25pg/g Cr&IEFF IRV, T72
bbb, BIROMYT CIIFEE DR E TOEBENE TN TN D, FRpIEE AL
ZEICky, FmE L BIETT 57 L7 F = EARIIEFEREOYSEEICE TR
T9%, TORP 7 VT F =Pt &ZIROFHE DM IEDT-DIZAND—HDZ LT
FoVEARITETHDLETHRED TICHVEEZ LTS, JRPD I T LR
BEHRT o I-MGHEItE L 7 L7 F=UHIEL CTHHO T, BEIZHEISNL TS L&
Zbivbd,

Jarup & OHEFHZ K 5 BHERESLH O LLSRIEINL, BR72 - 7= E-SOSBR A R S4B IR
i KX 7 APEIEE2.5 nmol/mmol Cr (=2.5ug/g Cr) Lh_EOREERRTE O FRJHE M@ézo
ANOWBREZEATEY | BEREIZEDD R U LAOBB~OREBEE T HIC
KEpMEEELTHDEEZDLND,

1.10  #[# Shipham Hhigk

J2[E Shipham #Jik TiE, 17 k5 19 AL O], WSS N -7 Z L0 6
Z DOHIL DO EAEIZ KL DBREEGYL, B E I L COBREE ORI OVE RO
DNTHFNLN TS,

1982 21X, 1,092 ADERH 547 ASEREZWT 2510, 65 ADRREOFHEZTT-
7o HEOMMIEO FEFR DN FI T A fh, #lifh, KEBEEIZHET 5 & Shipham
HIIIERE ICE W, L, HEpHIZT A A VT, HENLK~DOH R 7LD
BATIHR W, £ RI U ARERE DO TEW I LB L)L 72> 72 Shipham
RORPH K7 LgEE LR B2-MG P E I BBEIC L @ oo 72, L,
W70 & DGR F 2 i#e 3 5 &L B &R R U 280 & & 13HEBEBEISRIE
BHITED, R B2-MG HEt & & OFBIIEA LN o T, Flo, FROFENDS

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,
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BRSNIZNT AL AN FI U LARELRFP, MyEFD RI 0L LI THBERAS
nipinof= (Cik1.10-1, 1.10-2) .
1.11 |3V

VHAED IR Y EHIIZ BT D0 K2 U AORBIRZEIC L DM EICE L COEZ
ZEEZ <2V, LovL, By 7B H FIvLaEFEMELE L THWS TEEMTFIC
BT 2 5@E R OBEOER, FroHRoESRERENGIEINTEY, REVEEZE
AAREEE LTeFE M TN TS Gk 111 -1, 1.11-2) . 2095, SIHAEE
e L LCR, vu IR D LM 3 X OF @ 25t & LR R OVEE
ol R U LMREZRHASZERND S, Z OISV TIE, FEM TS5 EE 0=27)
OPRFH K 7 APEHEIL YT 53.8ug/l THY ., BEFH FI 7 ABREIT 99.3ug/g
ThoT-, [RRICH K 7 LS TG #E 0=16)D R I K 7 APEEIT 40.9ug/L
Tho, BEPD FI T LEREIL 20ug/g & @EEEZRL TV, LrL, I RITA
RHETHYBTHFHE CIE. T L0 LIEWVEEZ TR L, ThEN 9.04ugl &
25.1pg/g ThoTz, Fiz, 31 bl EOREZIRY B2-MG HEtEOHIMMAFRO b, £
7o, I OFERERSRE LT, [P0 R U A ERT B2-MG HEilik 500 B 2 /it L7z
FEE. mUWEB@=0.96)03580 b, THE7@E K OVEERO I NI 7 LIgEEOFAE
PHEINTWD CCEk1.11-1)

ZOMOHEE LTIEL, A R UL TEMIICB T 52 AT OESRICE D0
AROBESBEBREZEOMEELEHSNA TS CEk1.11-3) , £/2, /v z—LtD
HEIFTE TIT oA 7= AL OGO o K X o AREE & AERRE ORI RS
LR DD, ZOMETIER ST, VT z—DZFNE 3 HENSMLTEY
TNFI 148 KON 114 #OWF I & A RN R TH S, MIETH K U LABEIXIER
22, 1.8nmol/L TH YV, HrARKE L OEEIIEO N TE LT CCEk 1.11 - 4) .
F R T ARE TIGHE DA CTOI K U A K DEREFROME LR YL =570,

ZOM, Zrary NIRKZREDS RI U LARLEOMESEIC K 5 EREGYE R
SNTWDE CCER 111 - 5) | FEIIAIITH Y . 5% OME & RS2 /HF-hRIE7R 5
720N,

.12 H[E

HEOTEYEH A R LT AMEEOOE S E LT, LA KRR DX 7 2T Uk
FALERSERR 2> D OPEKIZ Ko THEBRKDIG R S FHFNCI T 80838 5, HERE
FHKFIZ 005 mg/L DA KX 7 A8, BB Imglkg DA K 07 AR S 7208,
BYHIk DO BREE DS K U ABEERUIEICEED OB L 20 THY | SFHOD
Ko AEBEEIL 367-382ug/H TH D, TDOIHIHLRERFEHRKROD K U LAEREITEME
T 313pg/H. £t T 299ug/ B &5t FROIETH YT R D 63.9pg/H ., 61.5ug/H & EE_TE
WZ ERHE SN TS, ZOMKOERIE 25 FLL EFYMXIZEEL T D EHEE
A, ED 433 NOFERD 17%I2HB W T, JRFPAD R I 7 A8 &EIT 15pg/g Cr 2, JRH
B2-MG B £ 1% 500pg/g Cr 28 2 Tz, | KT D B 7 ABE L EEZ R L TR
D, REANLT T AR NAG IRES EHLTEBY, BRMEERERSEZ R LTV

(SCik 112 -1, Xk 112 -2)

RIERIT . WL OVG YL ISR - TSRS NG R EZE X 6N TR, ZOMIX
ZxtG LT AR TR, RESUEEATE O EREVG Y X PRSI kRO FE
HHRHKIZX S L TRETZMNZ TV 5, ZRENOHXICEIT 5K KU AJRE
1%£3.70, 0.51, 0.072mg/kg TH Y , (FRDFRF A NI v APEIEEITEN L 107, 1.62,
0.40ug/L EKkHh R w7 A LFREEZ/RL T e, £2RY B2-MG HEift&, JRp 7L
Uk R L & HIT, FETHYL X, FRREEVG YL mR EETG Y IX DJIEIC B LT
B, RFH R I LR L RT p2-MG FEE ORI S A E-SUSRERAED b
TV (k112 -3) o 72, RPH FI T a8, 7 FI 0 A8 HE &R NAG
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PR & ORI b A E-OGBERAERED 5 TW5 ik 1.12-4)

ZO 2 HIXPATIE, oMLY S LRNCE S iz, FEO 5 SOTEX
BT 27 R U LA TEMBEAIOERORF T K I 7 APk & &R E AR OB
HIZBET 25803 H 5, ZOMFRIZEWTIL, (HYHEICK T 5398 DRP I R
U ARSI IIETG Ye ki b iR L TR EICE S RP S I U APRtE LIRS E R
PROBUCHBEINGRD TRV, I R v AR 133ug/H ORE TR FEABE DR
FHEENAEICHEML TV D 2 ERMEIN TV, fime LT HFRERE
1.67ug/kg RE/H BB SN TWD Uik 1.12-5)

TRLIATIEL, 1991 I FEHE S V72 HA R~ DIREMERTE D 720> 20-57 3% D 150 A
OFFETR(ERM, BH#AISE, B 74 A, 2otk 76 N)EXGU LIZIiEh -l K7 AR
FEIZBE9 DHFZE Tk, FEMEE C 0.94pg/L, BUEH T 2.61pug/L TH D Z ERWE SN
TWb, FEMEFIZBN I B LM THEZIZR D o720y, s L5 EITFED 5
NTEY, 208D 0.6ug/L 75 40 XD 1.24pg/L £ TOMNRD LTS, Fiz,
1983 A5 1985 IS S N7 [REROAFSE & bl LT, i K o AREEICA
BIZ 2o T Z E MR STV D (LR 1.12 - 6)

1.13 K[H

KED S OHETIX, DiamondH (2003) 23, K[E % & i SNE OG5 6 |
—E R BITEI BRSNS I FI U AETREBEENFRE I NDDENTONT
BEtLTWa, ZOMETIEBEEORIES L URTIES FEAEREZHWVWTED,
WEEEE T VAo I a2l —a VOB EED I U LARICHE L 2 A,
PRAAR 7 -2 1 O & fE 3£ 10% CAAL 3~ 1% 153ug/g (FRAE, 95% CI 84-263) & 72
S, —FH, KEAOD IV LAERENOHESNLIBRED I U sk
33ugleg. BYE 17pg/g (95 3—t U Z AV« LetES3pg/e. B 27pg/g) Tho7-, LLE
Db, KEITHKT D KR BITEN CEFIICERINS I FI U A& T,
BEMEIXER SNV ERERMT T TS, 51T, BYE QOA/H) ITXDH I FI T A
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