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1. IZL®IZ

BRIy ALERE BHHNBRBECIVERMEEEL2R T2 LBMbN
v B (International Programme on Chemical Safety, 1992 a, b), 5ilfTo7
EN SRR IR AR E TIRRP S K2 YA LT F= U HIEMECA-Ue) D
FRIC - TRATEEDHIETHE Il und ) (I VT F=HE
fE: B 2 MG-Uen)iz EFEMARD b= 8(Ezaki et al. 2002), LA LEDHE
IR EL, R LB RMIBICRITAFRAL RS FREE, LB oTH
aMG-Uer ER % 7257 CAd-U EICRERTFET S REMENE X bhvic, At
X OFREE AT 5 BRI TITo 1,

2. MEBXUFE

2.1 F—F  N—2A
AAENOG S F I 055 RS JOHRERIRO F R L2 dRITT bR it
ZeCh oM ER® Cd-Uer 3B LU 8 o-Ucr DEAMEHFERZ LR L THWHRIE
MBI X EZITV T RRORIEHT,
15 YL HIER T 3R
#k FH [&:Saito et al. (1977)
& IB R ) 7R 1K) Aoshima(1987), Aoshima et al. (1995)
AR 117 Ishizaki et al. (1989)
E 5 B E): Iwata et al. (1991), Arisawa et al. (2001).
# IR A Nogawa et al. (1979a)
FEVE YL 7 iR
Aoshima (1987), Ishizaki et al. (1989), Ikeda et al.(1995), Yamaoka et al.
(1998), Tkeda et al. (2000), Oo et al. (2000), Ezaki et al. (2002b).
e OBITITHREH I N EREFD Cd-Uer B LU B 2 MG-Ucr £ FHEE
fEfTT—& & LTRWE,

2.2 CAUBLV B MG-U R HE

AHRYFBLUTCAU REARFRAECIVREEN TV, MG UH
EIC L E OFFZE(Nogawa et al. 1979a) Tid T A YV F— 7 & BV 2 WGHEFER)
FERAOWLN TR, THUADOHETRTRTIVFA L) T AR
Aunsh Tz,

2.3 TERTFRUMRAT
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Aol & L CTRMESGM % B i, %6 EH O TRz < EREHAM)
L EMEEFEZASD)NRTR ENTWAEEICE, £—A v MME(Sugita and
Tsuchiya, 1995)iZ &0 AM & ASD »»H, GM 2#ZE L 7,

3. R

31 BEROTFT—F « ~—2A

L FAT OV TIE 28 HFRHUREE (A ¥ A 4 F A FFREHE 2 #(Nogawa et al.
1979a; Aoshima 1987)B L UMBH: Cd TFELXHHE 5 BFE 3 #(Saito et al.
1977; Nogawa et al. 1979a)% &) 33 LU 30 FEVGHHIREED . £ B TFIZ
WTHE 15 B EE (BYE Cd PE TR DY 5 BERE 1 #(Saito et al. 1977)
Zaty] BLXON1T SEERHREENE bz, R LRE—OBEPERDORIT
RESHE SN TWAEREEZ R R R D27,

BTG BT L TR FGEHB8 DN T — 4 B4 2 OoBFEHRLEV
DOTUTORITEIEFICESL2ES, BFOERIIET TR ONETRZ#E
THIEHEFBERIE L,

3.2 TFIZLBITALHHRR

EFOEFEESR 1A TEHT 5, BTGt L OFEIF RiRis &
FREFNEBIUOBAOEITTRT, Cd-Ucr 2EEICARS &, FHFRMEBORE
E(GM)?S 5.6 u glger T D OITH L CHYHIS#H O R IKMEIL 6.8 1 g/ger TH -
TIEIE Y IR B L VB IS BRI OERE L T W B, - T B2 MG-Uer (ZHEH LT
GM 7% 82-MG-Uer % v + A 74E 400 1 g/ger(Yamanaka et al. 1998)35 LT}
1,000  g/ger(Kido et al. 1988; Kido and Nogawa 1993)Z#8 X D8 % B
> MG-Ucr FRELE 2, ZREN 25 FIB IV 19 Bil% B (F 1 L¥5),

FEEC DWW X=Cd-Uer. Y=82MG-Ucr(\ i GM) & U TEVRER Y=
a+BX RO TAMB BT B L, FiFZF(I v b4 74E 400 u g/ger) T
6,194( 1 g 8 »MG-Uer/ u gCd-Uer). %E(H » b4 71E 1,000 u g/ger) Tl 6,642
LIFITE U BT, FERERE 30 FIZ oW T RARIZERER ZROIZL 2S5 a
=0, =0 CEBERT XS ISIFTEE U, IEFRBEHOEIFERD GG
HIBBEORBEBRICBITTO2EME L L THERERDORSIZHIGT D
Cd-Uer k. 11.0 B L0 11.7 u gCd/ger #7877, (B URIHE 1395 4L HUBEE I ot
THEB Y MATEE LT400,%%13 1,000 # AVizHeE2 ~y R 1 E¥S 15
Yo s EE),

3.3 BRIZBIAFR
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IO T T o T E BFILOVWT BT A, KFTORRL—
FLUEFREABZIE 1B, # 1 TE4)., TibbFRiEet CORBERT
X SIZITEE L, (FRHISORIFERIZZN LITAOHIRRLBEZTL
TEDAEITAFTELNEFREFIFE-H LTV, “HOBRRERDORA
et A Cd-Uer 1% 100 BX 1 11.0u gCd/ger TH- T, TNHDELXF
TO11.0 B LT 11.7 p gCd/ger {ZiHIFIEF—F L TV,

4. BE

SEIDOXEMEHIC L Y Cd-Uer EFIZHED 8 2-MG-Uer @ LR IIERAI TR,
Cd-Ucr PEEH B2 AF TR2rMGUcr D EFIXBEBHTHZ00nTHD, HE
P2 BHLELAETS I OXNFEORORRTHHBIERALP LT,
Cd-Uer #3 10-12 LA T OEEE TO LR AEII S EIOZH RIS E < 7T TH-25
2 g B2 MG-Ucr/ u gCd-Uer, Ezaki et al.(2002a,b)iz & 2 ERNAFEREGE
THHIIE—OSEEIC X » TIThN TWA)TiE+8.5 &/h&E <, Cd-Uer 78
10-12 % #8 % 7= 88K TI1T 6,200~6,600 LRI KEWAHE L > T3 (= 1),

Cd-Uer 2P X WEH TIZ 82 MG-Ucr DIEMA/PIEL . CdUer B REL D
& B2 MG-Ucr A EFT 3 HBIIBERENogawa et al. 1979b; Buchet et al.
1990; Alessio et al. 1993)3 & UEEEMR @5 B () 2.1 Elinder et al, 1985)TD
BEORBL—BLTWS, BERYOBVIZHL2DBELOEATHLN,
Lauwerys et al.(199)IIEERELSF TORRELENHN LT, FHEIZRBITLE
EERHRS FET5 CA-UBE L LT 11.5molCd/mol cr(=11.5 u gCd/ger) % 7=
LTV %, Van Sittert et al. (1993)5 DB FHBHE COMERERITBMEL LT
4-7 1 gCad-Ulger R LTWA X 5 IZ4Ilf S5, %72 Zhang et al. (2002)D
BE W BIFE TORE TIX 60-100 1w gCdiger 2B A8 T B2-MG-Uer DA LS
PEEINTWS, ARRITBEREER COMTICENTWEE, TORE
IZOWT DHESR T Lauwerys et al. (1990 D5 L EITIZIF—FK LTV 5,

B RMEREORIEL Z2VEIRFESFEBE LTI BMG DIZNTH
a1MG. VF /) — L EESEARBP) 2 EBEREINTVS, LALEHREZRTY
WOENFTBERIEERETCELINHEBEOEMBBEEN, ERICEB
s MG Uer BELESAEFEENTWAOT, SEDOETLRMEEEFEOREESL L
TBRaMGUerlz®EH L7, LM LAEIOFTRIIBZELL B2 MGIZRESND
HOTHLS, Bz arMegUer iz oW Th JROELBBI VES LRSI
%, ZEBE Nogawa et al. (1978)I3#EBRE MBI 5 K8 F D Cd BE(Cd ERE
OEEL LTRHIEENTWA)E RS RBP BEOBIIC J BOMSEEHEL TW



Do
1 D

1 Cd-Uer LHRIZHE LT B2MG-Uer @ J BER$ EF

BUENIE R EIRERF, fidA F A 1 FREE. ZAFIIEE Cd FERE
b s 8F. BREARER, AVAEIEGRHUgERFI( T b &
BB Z R, ERBIUBROERIIBLEIIRERSY 82-MG-Ucr A
>400 1 X U>1,000 CiEHK L THEH LZBURERZTT,

51 F 3CHR

Alessio, L., Apostoli, P., Forni, A., Toffoletto, F. (1993) Biological monitoring
of cadmium exposure - an [talian experience. Scand. J. Work Environ.
Health 19 (suppl. 1), 27-33.

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

Aoshima, K., Kawanishi, Y., Fan, J.-J., Cai, Y.-Q., Katoh, T., Teranishi, H.,
Kasuya, M. (1995) Cross-sectional assessment of renal function in the
inhabitants of a cadmium-polluted area. Ann. Clin. Lab. Sci. 25,
377-3817.

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

Buchet, J.P,, Lauwerys, R., Roels, H., Bernard, A., Bruaux, P,, Claeys, F.,

5/10

iy

et e O L - o - e L e e e i 11



Ducoffre, G., De Plan, P, Staessen, J., Amery, A., Lijnen, P.,, Thijs, L.,
Rondia, D., Sartor, F,, Saint-Remy, A., Nick, L. (1990) Renal effects of
cadmium body burden of the general population. Lancet 336, 699-702.

Elinder, C.G., Edling, C., Lindberg, E., B.K. Aegedal, Vesterberg, O. (1985)
Assessment of renal function in workers previously exposed to cadmium.
Br. J. Ind. Med. 42, 754-760.

Ezaki, T, Tsukahara, T., Moriguchi, J., Furuki, K., Fukui, Y., Ukai, H.,,
Okamato, S., Sakurai, H., Honda, S., Ikeda, M. (2002a) Analysis for
threshold-cadmium, levels in urine to induce tubular dysfunction among
women in non-polluted areas in Japan. Int. Arch. Occup. Environ.
Health, FlRI.

Ezaki, T, Tsukahara, T., Moriguchi, J., Furuki, K., Fukui, Y., Ukai, H,,
Okamoto, S., Sakurai, H., Honda, S., Tkeda, M. (2002b) No clear-cut
evidence for cadmium-induced renal tubular dysfunction among over
10,000 adult women in general Japanese population; a nation-wide
large-scale survey. Int. Arch. Occup. Environ. Health, HIfl.

Holmquist, L., Vesterberg, O., Presson, B. {1993) Apolipoprotein D and «
1-microglobulin in human urine; effect of cadmium exposure. Int. Arch.
Occup. Environ. Health 64, 469-472.

Ikeda, M., Moon, C.-S., Zhang, Z.-W., Iguchi, H., Watanabe, T., Iwami, O.,
Imai, Y., Shimbo, 8. (1995) Urinary o« microglobulin, B
2-microglobulin, and retinol-binding protein lévels in general populations
in Japan with references to cadmium in urine, blood, and 24-hour food

duplicates. Environ. Res., 70, 35-46.

6/10
26



Ikeda, M., Zhang, Z.-W., Moon, C.-S., Shimbo, S., Watanabe, T., Nakatsuka,
H., Matsuda-Inoguchi, N., Higashikawa, K. (2000) Possible effects of
environmental cadmium exposure on kidney function in the Japanese
general population. Int Arch Occup Environ Health, 73, 15-25.

International Programme on Chemical Safety (1992a) Environmental
Health Criteria 134 Cadmium. World Health Organization, Geneva.

International Programme on Chemical Safety (1992b) Environmental
Health Criteria 135 Cadmium — environmental aspects. World Health
Organization, Geneva.

Ishizaki, M., Kido, T., Honda R., Tsuritani, I., Yamada, Y., Nakagawa, H.,
Nogawa, K. (1989) Dose-response relationship between urinary
cadmium and B2-microglobulin in a Japanese environmentally cadmium
exposed population. Toxicology 68, 121-131.

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

Iwata, K., Saito, H., Moriyama, M., Nakano, A. (1593} Renal tubular
fuﬁction after reduction of environmental cadmium exposure: A ten-year
follow-up. Arch. Environ. Health, 48, 157-163.

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

Kido, T., Nogawa, K. (1993) Dose-response relationship between total



cadmium intake and Bz microglobulinuria using logistic regression
analysis. Toxicol. Lett. 69, 113-120.

Lauwerys, R.R., Bernard, A.M., Roels, H.A., Buchet, J.-P. (1994) Cadmium:
Exposure markers as predictors of nephrotoxic effects. Clin. Chem. 40,
1391-1394.

Nogawa, K., Ishizaki, A., Kawano, S. (1978) Statistical observations of the
dose-response relationships of cadmium based on epidemiological studies
in the Kakehashi river basin. Environ. Res. 15, 185-198.

Nogawa, K., Kobayashi, E., Honda, R., Ishizaki, A. (1979a)

Clinico-chemical studies on chronic cadmium poisoning; Part 1. Results of
urinary examinations. Jpn.J. Hyg. 34, 407-414. (in Japanese with
English abstract).

Nogawa, K., Kobayashi, E., Honda, R. (1979b) A study of the relationship

between cadmium concentrations in urine and renal effects of cadmium.
- Environ. Health Perspect. 28, 161-168.

Oo, Y.K., Kobayashi, E., Nogawa, K., Okubo, Y., Suwazono, Y., Kido, T,
Nakagawa, H. (2000) Renal effects of cadmium intake of a Japanese
general population in two areas unpolluted by cadmium. Arch. Environ.
Health 55, 98-103.

| Pless-Mulloli, T, Boettcher, M., Steiner, M., Berger, J. (1998) «
1-microglobulin: epidemiological indicator for tubular dysfunction induced
by cadmium? Occup. Environ. Med. 55, 440-445.

Saito, H., Shioji R., Hurukawa, Y., Nagai, K., Arikawa T., Saito, T., Sasaki, Y.,

Furuyama, T., Yoshinaga, K. (1977) Cadmium-induced proximal tubular

8/10
28



dysfunction in a cadmium-polluted area. Contr. Nephrol. 6, 1-12.

Sugita, M., Tsuchiya K. (1995) Estimation of variation among individuals
of biological half-times of cadmium calculated from accumulation data.
Environ. Res. 68, 31-37.

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

Van Sittert, N.J., Ribbens, P.H., Huissman, B., Lugtenburg, D. (1993) A
nine year follow up study of renal effects in workers exposed to cadmium
in a zinc ore refinery. Br. J. Ind. Med. 50, 603-612.

Watanabe, T., Zhang, Z.-W., Moon, C.-S., Shimbo, S., Nakatsuka, H.,
Matsuda-Inoguchi, N., Higashikawa, K. Ikeda, M., (2000) Cadmium
exposure of women in general populations in Japan during 1991-1997
comapred with 1977-1981. Int Arch Occup Environ Health, 73, 26-34.

Yamanaka, O., Kobayashi, E., Nogawa, K., Suwazono, Y., Sakurada, I., Kido,
T (1998) Association between renal effects and cadmium exposure in
cadmium-nonpolluted area in Japan. Environ. Res. A 77, 1-8.

Zhang, G., Lindars, E., Chao, Z., Bai, Y., Spickett, J. (2002) Biological
monitoring of cadmium exposed workers in a nickel-cadmium battery

factory in China. J. Occup. Health 44, 15-21.

9/10

29

S e - [ R e s e g 1



&3

%1 ERERBLOZERERORER

PER] 53 DR ey #2 D CE
i AR i@  ARE) r (ug Cdig cr)
i JE75 ek g 30 13873 176 -25 0.35
IEYL I EES  EE 29 2652
B,"MG, >400 pg/g cr 25 1037 68313 6194 0.65 11.0
B," MG, >1000 pg/g cr 19 482 77606 6642 0.60 11.7
B JE75 TR EE 17 1950 274 -82 0.60
B RES  FRE 16 3266
Bo-MG, >400 pglg cr 12 487 64016 6343 0.91 10.0
By'MG, >1000 pg/g cr 10 211 79371 7155 0.94 11.0

o AR Y=o+ B XITBED ST % AV T : XidCd-Uer(#itpg/ger). Yi 8 o MG-Ucr(B{iL u g/ger), tABIREGOITT~Tp=<0.05,
b SRR T DAADREL
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1. BEBIUHEOHME

IR I VBB E T B RBRES R4 IHEIT LT T ER—RIC I <A
BRTWAA, FREICH L TEEBERORY CARPIHMEBICSENIRE
L E A S OB 2R O TRV, L) BRI, BEmITRE
D THRERNEG TR, SHEOERDARBELOEELRMETLD D,
JECFA TE®H b TWAHEITD Cd @ Provisional Tolerable Weekly Intake (PTWT)
R, SRZHBMCERF R EOEBEBERFOAD Cd OFPRIFHL, #
BEEPZITLTVOTERVNEDOTRICESE, mOOBRBEZHEALT
HESRTNS, Linl, BRI EREBE AT 5 ADBILENLD Cd &
WRISETREBALBEINTHERPEHTVD LW IRTRERV,
FIT, ETHITO P ICHEWED CABREEZ T TWIERIC W TER
BEfEE, BHERESR COBREREFHEL, RV TEOPNLERZHRME
SJUBRFEEZAT A AZEHL, 1BROEBIIBMLTLL ZEICEL-T
EEOD Cd DEME & BB E FHEMICH EBRO Cd OBREEZRDTZ, TO
R ERFRBERLVECRMBRETIIREFNOD Cd WINFELRTTEL
TWB L WHIFERII NN, LiL, EFEIEFE. Cd DRIAFHS, €0
IR ITFHET 44. 0% (OWEHEM: 31.7~56.3%) THDZ L HHALN L
Rot, i, BRICRD EANT EORIRFEI AT ARALRD I EHHALY
Elpotz, MBS THE 7= ) FUREVERTIE, Cd ORFEREVER
BRUTVWE, BEFHIZEROEII R o7, L. FEEOEV BT
EEEHRTHII LMD, BRZRELEFLEL L. AT THETTEDIRE
OEBREHIBLN ol SEOHEBRELED Cd DRINFEIX, T 6. 6%

(95% = HE X -3. 3~16.2%) & 72~ 7-, Z O & RiX, JECFA 281 5 PTWI
|



BEICEESLRRE LB EEZDNA,

2. BRBOHEHMAE

=P, BRLES FHTOEMNMRICBWT, 20 R EDBRLE1407
& B RHRICESEE L BHREIC OV T ORERE 21T o /o, WERRZITIX Cd
REOBEEPREVWEEZONIEFHEBRORML 2T CRLkME, KITHk
THRIZER) 2RBLTHLSW, MKEROWE, BHERE, FHLIZED
FREDRROMEIRVAE LITo, AL TR, MK, RIZEEHLD Cd
CERDREZREL, ERERECEERRLHHEYTIAD Cd EREOE
EEL, AREVZVEEXLNIEAERELE,

I, B2 Cd BEOE oo —HIkD 5 9 7THDOFENREN L, LED
FETRHENTZ Cd REF 0.4 pom DREFRFERL TV LEA bR, 28
DOERFAETAWRE (~E/ 2 Ale; 6.0%8L L) 1 04 & FDEEY
vy FEEEABRE A%, EHICEREZATIHRE (~ES Y VBE,
11.0g/dl LAF) 6 £ & EDFHEBEE I MRE 1 24, §r4 2HE2RUH
L., Cd BINEEEO-HOREDFENKR TO7EH8 BDAERECH %
L, RAEZ2GL, 8B 2EIIST, BRAEE FOERZ dRICLE
FB1EBREHK1I4FE1IAIANL 1 7RICMT T, BRNEEE O RE £t
BIZLAEE2EERTEHR1I4E2HA1 1 APG 28 RICATTIToTz, B1H
BOABENEIL THRRORRE ThoTeD T, 2RI EELIT -7
M. H2EEOEBBMEICIIARNIOEFEEREPo DT, ROE~DH
BMEOBAZE CTOIZSMEITIA BAL BT TeBRERM POV

PO LEBICENLTLE-, BEHAMFICZHELU TOER LMEN ST A
2



34, THIZLTWEAL1L, EHIZANE L B S 5 RmIT AV RIRER (-
T4 00) ZRUIE 1 AZBRWT, BERFH 7TALE T T OXMEE 1 34, S
5BWNCZOXBE 1 24 THITEZ1To7, F1EBDEESRMETIL, ¥
RFHO~TS B E Ale & ZERMEOTFESNBRICBRTHEFRIL L
BLTHY, ¥-E2EE TREMEO~E oy, ~~ b7 Yy b, miE
gk, ¥E7 =) FUrOEHEIFEICED LT (Table 1),

BEHET. EMBIITIZ L O, LRMT 28, BP0, BB, ke
DHERLTHBW, TNORTOREAERLET = v 7 LIENES EREICFTHR
L7z, %72, BREDERE. B2, FHGIIMA, ZBNEOERDEEDR,
EHEBRL. Cd BEOREDIHILEE L, %12, K43 0.4 ppn B D Cd
FELLOERIICHAELE, BRI, BhFEH OIS T Cd REZH
E L, B2, AWEL KEKED CARESTRTRE LT,

FE1RHDABSMEOCER DM CAERE L XKEF~D CIHHEE, =6i
FNEND 1 BEDOEEHEZHEL, £2hb Cd RMNKROEHELZEHT D &
(Table 2). sfMREETIE-11. 1%, BRFFHFETII-2.8pE WO BERITR -1z, &H
WINODBHEIZOWTOXMMEELITo72& 2 A, RHBHEO BUEEERI
-21.9~0. 3%, HERFEETIT-24.8~19. 1% TH Y . HHOH TCd DRIEITIX
AEOEIRD O olc, —F, RP~D Cd FHEE G B & BERRHE
EDOBITIIFAREOEEIROLNT., SEMGEHPLORKEETIIRERE(LE
RETZ iAot

FoEBOAEEMED Cd RNEOEHELZFFICEHTI L, HBHT
(X 27. 4%, BMBETIT 13.6% L W IORERITR -7, ShIZIHEDOEEKII2N

TORBEERToE 2 A, HEBREED 9S%EHEKLIT 12. 0~42. 9%, BiMmEE
3



TiE-29.9~57. 1% TH Y., ZOBAELEHOM T, Cd ORIRBICIHFEDOE
FRENLRED DT,

UEDRERLY, ERFPRLOEREEDODHDABNTH, TORIFR
DA &N, HEE»DO Cd OBREATLEL THS b TiReWw I &8
B ohEror, BEHC. £ TOXEE2 5 AORIEDEHMEIZ, 7.45TH
V. EEEKBIT-4.4~19.2%Tholz, IHiZ, £ETOEMNE 3 8 ADRINE
OELIL, 6.5%, 9KEEERIIZ-3.3 ~16.2%Th-o/c, TNHDERIINE
THEEINTERRREDNEL—HKTHILDTHD,

LI AT, E—EBEOABEMEICHLTE2EEOEMEDOHHE Cd
DRINRZ FHERSRLNFB. THIEFORILRERZE(2 OB IZH
KT B EMBEEINE, TIT, HEE»LO Cd ORI T 54RO
BEoRE. 6T oRFOBEOFELZRT HDIL, 2TOBINE 3
7T B Cd WINER L EE 2 St DFE 2 DR+ & OFEBBRERE L
F9°, Cd WRULSE, b, Body Mass Index, IRIMEREL, ~E/ o E/BE. ~
< 7 Uy b, MiEEE. ME7=)Fr, ~ESOE AL, ZEFLE, R
B CdBE (U7 F=HE), mF cd BEIZOWT, E7 Y - OBEHRK
AR 7 (Table 3), Cd OWINEIL, Sk, MiFsk, MK =V FRE,
R Cd, s cd /FEOADOEVHEBER LIRS, ~E/aty, ~v b7
Yo b, ~EZEY 2 AL, ZZHEEBMOEESIEOHEBLARPok, &bIZ,
CdBINLAEBREHE L., sV HEEERUZER, 7= ) FURE, Mk,
R CdEE, mh CdBREOCTFILERELEZEEL T, ThENI2ORT%
WA E LORY, 4ABEOEERST 21T/, TORER. WThOHE

b, EE 7=V FUrRENFEORVADRMERBRERKEZ L, INHLD 2D
4

?)r ]



DEFEMN, HEEHSD Cd ORILTKESBEELTWAZ EBHALE,

PEDRERIZ, RUDIIToERFEHCENIEL B o LBRRNRREOR
BZEANETIIRL O LAERBRO 7 = J T REDOEIZL D 5B Z1TV.
FOETCEAFNOBIIBITS Cd OWRIREZEHL, BT HHAI Y ZY
ThHhHZ L ETRTILOTHD, F 2T, ETEMRME % 20-30 5B (84).
40-50 BEft (1 54). 60-T0 MR (144) AT TRNBLZHELTHRD L,
FIEN., 44.0% (IGHEFERXM: 31.7~56.3%)) . 1.0% (95%fFHEKM: -11. 9
~13.8%)). -5.9% (95%fZHEXR: -18.8~7.1%) L2 v | HEFEH T 2D &
WIRIRBREZRT OO0, FRAREBICRDIZEERIGEL 2D T EBPALMNL
feot, Fim, T YFUBRECLY 30 /—EF A (10 ng/ul), 70 /3
—t & A (70 ng/ml) T3 ECHIT TRINEERETT S &, 30 A—k ¥
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Table 1. Profiles of the study participants for analysis.

A. The first study

Control (N=13)

Diabetes (N=7)

p-value
Mean SD Range Mean SD Range
Age 63.7 59 53-73 58.9 3.6 54-65 0.064
Body Mass Index 24.4 3.3 19.1-31.1 25.8 3.9 20.5-30.5 0.365
Red Blood Cell {(x10/l) 441.1 32.3 388-485 468.7 38.6 410-531 0.105
Hemoglobin (g/dl} 13.4 1.0 11.9-15.9 141 1.1 12.3-15.7 0.188
Hematocrit (%) 41.4 27 38.0-48.4 442 24 39.7-47.0 0.034
Serum Iron (pg/di) 93.3 31.0 53-153 97.4 32.0 61-154 0.782
Ferritin (ng/ml) 63.6 44 1 9.9-169 97.7 46.1 39.6-173.0 0.121
Hemoglobin Aic (%) 5.0 0.3 4.3-54 7.2 1.8 6.0-10.3 0.010
Blood Glucese (mg/dl) 89.7 57 82-100 169.3 79.5 117-338 0.038
U-Cd/Cr (pg/g cr.) 518 1.82 2.15-8.84 4.90 1.51 2.64-7.43 0.750
B-Cd (pg/L) 4.98 1.38 2.64-7.70 2.18 0.57 1.07-2.74 <0.001
B. The second study
Control (N=12) Anemia (N=8) p-value
Mean SD | Range Mean | SD Range
Age 38.7 11.8 23-53 443 8.4 29-50 0.311
Body Mass index 231 3.5 18.4-30.5 225 3.0 19.4-27.9 0.713
Red Blood Cell (x10/pl) 4440 328 380-492 417.5 56.8 312-482 0.222
Hemoglobin {g/dl) 13.4 1.1 11.1-15.2 9.1 1.3 7.3-10.6 <0.001
Hematocrit (%) 41.7 34 36.2-47.6 320 37 25.9-35.5 <0.001
Serum Iron {pg/dl) 70.0 25.3 30-112 15.0 7.5 7-25 <0.001
Ferritin (ng/ml} 23.2 22.5 5-66.4 33 1.3 1.4-4.8 0.011
Hemeogilobin Aswc (%) 4.9 0.2 4753 5.0 0.3 46-5.3 0.847
Blood Glucose (mg/dl) 88.3 7.4 79-101 94.0 10.7 84-112 0.283
U-Cd/Cr (ug/g cr.) 272 1.85 - 0.88-7.62 2.92 0.95 1.47-4.10 0.817
B-Cd (pg/L) 2.71 1,31 0.51-5.36 3.56 1.25 2.06-5.31 0.209

U-Cd/Cr: urinary cadmium level adjusted by creatinine, B-Cd; blood cadmium level.
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Table 2. The rates of dietary Cd absorption catculated from the total amounts of weekly Cd intake and excretion.

A. The first study B. The second study . Total
iD IMtake {pg) | Excretion {ug) Rate (%) D Intake {Jg) | Excretion (pg) Ralte (%) D Intake {g) | Excretion (wg)] Rate (%)
Control.1 437.4 495.0 -13.2 Control.1 292.5 169.3 421 All control (N=25)
Control.2 356.9 487.6 -36.6 Control.2 529.5 3245 g7 Mean 476.9 4334 74
Control.3 462.5 378.4 18.2 Control.3 434.7 Krgi] 14.6 sD 94.2 132.5 28.6
Coniral.4 338.8 348.9 -3.0 Control.4 451.1 436.7 3.2 95%CI| (-4.4~19.2}
Control.5 437.4 603.6 -38.0 Control.5 509.1 245.9 51.7
Control.6 560.5 477.8 147 Control.6 442.0 222.9 49.6
Control.7 533.6 583.1 -9.3 Control.7 544.8 153.9 71.8 All (N=38)
Control.B 494.9 484.0 22 Control.8 573.4 4425 22.8 Mean 477.9 441.4 6.5
Conlrol .9 340.8 416.4 -22.2 Control.9 622.8 433.7 0.4 SD 95.4 165.0 29.7
Control.10 357.8 425.9 -19.0 Control.10 658.7 568.8 13.6 95%C1 {-3.3~16.2}
Controk.11 448.3 573.2 -28.4 Controd. 11 4731 533.6 -12.8
Control. 12 547.9 616.4 -12.5 Conlrol.12 607.9 585.9 3.6
Controf.13 467.8 456.1 25
Mean 511.6 3741 274
Mean 4448 488.2 -11.1 sSD 101.1 151.5 24.4
5D 778 85.5 17.8 95%CI (12.0~42.9)
95%C| (-21.9~-0.3)
Anemia.1 665.9 935.2 -40.4
Diabetes.1 378.7 3438 9.2 Anemia.2 585.0 3263 44.2
Diabetes.2 3398 3834 -12.8 Anemia.3 3742 213.0 431
Diabstes.3 461.8 539.7 -16.9 Anemia.4 369.2 509.8 2381
Diabetes.4 550.4 299.0 45.7 Anemia.5 4242 2336 449
Diabetes.5 452.7 563.1 -24.4 Anemia.6 564.8 407.2 27.9
Diabetes.& 569.4 639.2 -12.3
Diabetes.7 5031 545.3 -84 Mean 497.2 437.5 13.6
SD 124.6 267.7 41.4
Mean 465. 473.4 -2.8 95%C1 (-29.9~-57.1)
SD 845 129.4 237
95%ClI {-24.8~18.1)
All secomd sfudy
Mean 506.8 395.2 228
All first study SD 106.0 192.0 30.6
Mean 451.9 483.0 -8.2 95%C!| (7.6~38.0)
5D 786 99.8 19.9
95%Cl (-17.5~1.1)






