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1. BRENRE

B LEE) RSO Cd Btz EEL Cd 0%
BRENHY, RETEEITED >N 2 BERICETH
SHhTIREL, BREFRENEILLWEER TR0
LT CAdRBEELHT) THs. 20> 5, R, OE
L ITRERTE 61BIC DWW TEBRERT -
FEE I AEEILEES0~82 (T BT, BHEEsE,
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C 3HIRDER (AT CdIEBEE L FH¥) 2L
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7. FEliE A, B K 4340~88 (F#958) ETH Y, C

Abbreviations: C Cre, creatinine clearance; C Cre (Cre), M creatinine & D HEH L%
creatinine clearance; C Cre (8.-m), [l #& 8.-microglobulin & » # #{ L 7z creatinine
clearance ; Cd, cadmium ; Cre, creatinine ; EIA, enzyme immunoassay ; LZM, lysozyme; Br
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1. BERY

Cd BBEETIX19785 D 10~118 12 BIta L Mk fm s
PEAIE LCRCI0~11 8108, 19874 & TIaHF
Liz. AEPNREIELRD Uiz D BIR D 19876
RO H LR 5Tz, CAFERBEETIZ A, BHIR»
198736 X P88 T, C HIRKIZ19T8ETH D, winL b
10~117ICEHREL /2.

. 88+ UCREREB

S FHRERIER CITEHREFRT), 24RHR
CdRBEOAEIML ) BLUMBE T, B HRE
It 2 £ T20CTHBERE L 2. FRIMIZAFHET 9 ~
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RBEUVOFEORBEEBERLUTOEY TH 2.

1. Cd RE&

1) BER: B.-m, VY VF — A (lysozyme, LZM)
BEU 7 v 7 F = (creatinine, Cre) &

2) 24FMIER : Cd, Cre, BV > B XU 8, mEE
(B rm ERIF1I8I~BAEDTHE TD HEM L 72)

3) M¥: B,-m, Cre, RFEEF (urea nitrogen,
UreaN) B L UEHRY > &

4) BEERE: 4RMRIC LB 7T F=0 - 2
) 7% A (creatinine clearance, C Cre) 8 L U'V) >~
HRUEK (percent tubular reabsorption of phospho-
rus, TRP) 28 L7z, 1981~844E DRE Tiks, -m
BRULE (percent tubular reabsorption of g,-m,
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TR g,-m) 8LV #,-m @EMEdRD 7.

2. CAIRESH

1) B2HR: g,-m BL U LZM E&

2) MyE: B.-m EE

V. ®RESZE

Brm IERAFEE (enzyme immunoassay, EIA)
(BLrvesd, ®E) 2AV, CAREZOESERD
HId —TC SRR (single ragial immunodiffusion,
SRID) iz X W#IE L 72. LZM, Cre, UreaN, H#)
(TRP BEHiO7z» Il E) wEzhFh ) YV F 1 —}
(Iysoplate) ¥k, Folin-Wu & (Jaffe RIT), ¥ 7 £ F L
T/ A ¥ AL (diacetylmonoxime) 3, Fiske-Subba
Row B2k W7o 7.
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Fig.1. Relative frequency of urinary 8, -micro-
globulin concentration in  Cd-exposed
subjects.

Tablel. Urinary concentration of B.-microglobulin in cadmium-exposed subjects

Cd-exposed subjects (mg/])

Control (ug/l)

Age group

Female Female Male Total

(years)

n Mean SD n  Mean SD n Mean SD n  Mean SD
40~49 0 - - 20 88 2.17 10 99 2.29 30 92 2.18
50~59 7221 1.57 22 94 2.12 22 82 1.78 44 88 1.94
60~69 15% 20.8 1.36 9 121 2.37 8 175 2.47 17 144 2.40
T70~79 31% 34.1** 1.50 6 85 1.40 6 130 2.46 12 105 1.98
80~89 8 29.7* 1.50 5 118 2.38 3 74 3.46 8 99 2.62
Total 61% 28.2 1.55 62 9% 2.10 49 102 2.20 111 99 2.14

B:-Microglobulin concentration in Cd-exposed subjects
method and that in controls by enzyme immunoassay
Mean and SD, Geometric mean and standard deviation
groups, respectively: * p<0.05 (Compared with age

{Compared with age group of 50~59, 60~69 year by t-

was measured by single radial immunodiffusion
: Cd, Cadmium : n, Number of cases examined :
:a, 2, 3 and 5 males were included in these age
group of 60~69 year by t-test): ** P<0.01
test)

m, f.-microglobulin; SRID, single radial immunodiffusion method; TR gB.-m, percent

tubular reabsorption of g;-microglobulin
phosphorus ; UreaN, urea nitrogen

TRP, percent tubular reabsorption of
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Fig.2. Relative frequency of urinary B.-micro-

globulin concentration per gram creatinine in
Cd-exposed subjects.
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Fig.3. Relative frequency of serum B,-micro-

globulin concentration in Cd-exposed subjects.
N, Control

Table2. Serum concentration of 8,-microglobulin in cadmium-exposed subjects

Cd-exposed subjects (mg/1)

Control (mg/1)

Age group Female Female Male Total
(years)

n Mean SD n Mean SD n Mean SD n Mean SD Range (2SD)
40~49 0 . - 10 1.72 1.21 0 - - 10 1.72 1.2 1.17~2.53
50~59 7T 2.4 1.79 11 1.67 1.14 6 1.80 1.20 17 172 1.16 1.27~2.31
60~69 15* 2.71* 1.54 13 1.98 1.31 8 231 l44 21 2,10 1.36 1.14~3.89
70~79 31* 3.72¢ 1.71 8 2.96% 1l.21 4 2.46 1.16 12¢ 2,79 l.21 1.90~4.10
80~89 8 4.15 1.40 0 - - 0 - et 0 - - -
Total 61* 3.33 1.68 42 1.98 1.34 18 2.16 1.34 60 2.03 1.34 1.14~3.63

Cd, Cadmium : n, Number of cases examined: Mean and SD, Geometric mean and standard deviation : a, 2, 3 and 5 males
were included in these age groups, respectively: * P<0.05 (Compared with total of control by t-test) : #, P<0.05 (Compared
with age group of 50~59 year of the same column in control by t-test)
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mg/gCre THo7z.

2. MiEhp,-227arsary v
Cd #BEB LUV Cd #BEE C HR) OmEh
f-m OAFERBICRLI:. EREBETREELL,
BE4.2mg/l THEORHLT, BEETHEE
1.4, 8% 13.3mg/l L BEBINE S 27 L IER R
¥l R21Z CdRBEEBLV CAdEBEOE
BEEANSATEETHS. EREETRELE LI
ERECZICHECEEERTERICS D, KT
SRS ERTIRA TR ERECEVEER L.
(p<0.05). BLMEICER AN TEL b8 Iz &7
FEL 2BEREEEOMA LR T L. 40BULE
LEBO2BEEFEEOWBEIR 1.1~3.6mg/l TH o
7. Cd BEETRERBEE L ABCBBRBIZ R 21
fewEBEErRTHEARASN:. Lrd Z0O/EEEE
BEBCIHREZ LB TAL, MFETH L M X0
EHETH Cd REFIXEHERICH D, 81260, 70
BRTEEECE (p<0.05) OT, B0 s
Ko TELUEMTIEEWLEHESNLS.

MIFH B,-m LRF B, -m & DEFEE 4 2R L7,
TERAREUE 0.457 (p<0.001) CEELHEESED s h
lz. RS, m WE% Cre THIEL TMIEF B, m i
BEroBfEtas L, 0.5890MHEBGRENES LTz,
1BI~B4EDTHE TEML 2 RETIL 8,-m O RBRE
WAE (x g/min) 2EH L. ZOBELFEFL,-m
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Fig. 4. Relationship of B8,-microglobulin concen-

trations between serum and urine in Cd-
exposed subjects.

Table 3. Urinary and serum concentrations of B:-microglobulin in cadmium-exposed subjects and

their clinical data for the renal function

Year of measurement 1978 1980 1981~84 1987
n=61 n =58 n =32 n=14
Item Mean SD Mean SD Mean SD Mean SD
B:-Microglobulin
Urine mg/] 28.2 1.55 42.2  1.65 37.2  1.47 34.4 1.43
Serum mg/1 3.3 1.88 4.1 1.72 4.1 1.82  B.1*** 1.79
Clinical data
Urine lysozyme mg/1 17.6  2.16 26.1 2.04 39.4 2.15 32.6* 2.67
Serum creatinine mg/dl 1.8 1.57 2.0 1.67 2.2 1.53 2.8* 1.99
Serum urea nitrogen mg/dl 23.8 1.35 29.1 1.48 23.8 1.52  35.0* 1.91
Creatinine clearance ml/min  24.1 1.80 22.0 1.84 18.7 1.87 12.9** 2.14
Percent tubular reabsor-
ption of phosphorus % 45.6 20.8 52.2 18.0 41.9 19.9  43.2 21.5
Urine cadmium prg/l 7.3 1.68 7.0 1.61 5.8 1.82  3.4** 2.56

Mean and SD, Geometric mean and standard deviation (except for TRP): Mean and SD of TRP,
Mathematic mean and standard deviation : n, Number of cases examined: *, ** and *** p<(.05,
p<0.01 and p<0.001, respectively (Compared with data examined in 1978 by t-test)
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R0 B, m & LZM Oz EE 2 HEBEIREMRTED
Sh 7 (r=0.647, p<0.001) (£ 4). LZM iE 8,-m &
ECESTEOEHETH ), TOTER Cd BB
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2) MEh7L7F=rBLIURRER

Cd 2EZOMmiEH Cre ZHRIE0.7, HH 4.8mg/
dl CEERANLLSFAL Tz, SFAFHER 1.8
mg/dl &<, EHEREER 1.57mg/dl THoR (&
3). %7:2.0mg/dl Ll b REE243% (26/61) OB
BEEDTVT. MFROL-m & Cre & OEBEREK
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(&4, ®5).
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Fig.5. Relationship between serum creatinine
and f.-microglobulin in Cd-exposed subjects.

Table 4. Correlation between 8. —mlcroglobulm concentration
and other parameters of renal function in cadmium-exposed

subjects
B:-Microglobulin
Parameter

Urine Serum
Serum f,-microglobulin 0.457*** -
Urine lysozyme 0.647*** 0.655%**
Serum creatinine 0.336** 0.866***
Serum urea nitrogen 0.153 0.637***
Creatinine clearance —0.179 —0.724***
Percent tubular reabsorption
of phosphorus —0.046 —0.570%**

Correlation coefficient of the data examined in 1978: Number of
cases examined, 61 : ** and ***, p<0.01 and p<0.001, respective-

ly, by t-test
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AFHET6.6, RIE18.7, BHE99.9%), “h L
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—0.570, p<0.001) 25D 6H, p,-m ZRHP, MiF
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Fh38,1.0~14.0) u g/l THY, ZOBEICLERTERE
TREVHERCBEOERICH S . & 24808k
COBRHEM UL EZ R, 204 THEIX12.8, &
HREELT, RIE4.7, BEM.0ug THo7. RO
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II. EBMEE
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Fig. 6. Relationship between creatinine clear-

ance and serum g, -microglobulin in Cd-expos-
ed subjects.
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Fig.8. Change in urine and serum g,-microglobulin concentrations of 14

individuals in Cd-exposed subjects during the period from 1978 to 1987: O,
Urine B,-microglobulin: @, Serum g,-microglobulin
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Comparison of creatinine clearance between measured values and those

calculated by serum g,-microglobulin or creatinine concentration of 14

individuals in Cd-exposed subjects.

®, Actual values: ¥, Calculated values
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Abstract

The renal function of the inhabitants in the basin of the Jinzu River, Toyama
Prefecture, who had been exposed to cadmium(Cd) and showed renal tubular dysfunction,
was followed up for 10 years between 1978 and 1987 with special reference to urinary and
serum B .-microglobulin( B,-m) levels. The urinary concentration of B,-m of Cd-exposed
subjects was found to be 1,000 times higher than that of those who had not been exposed
to Cd. The urinary B.-m concentration in Cd-exposed subjects was significantly correlated
with the urinary lysozyme concentration and tubular reabsorptions of phosphorus and 8,-m,
and thus the increased urinary conceatration of B,-m in Cd-exposed subjects was
concluded to be due to renal tubular dysfunction. The urinary B.,-m concentration was
also correlated with that of serum B,-m. The latter was positively correlated with serum
creatinine or urea nitrogen concentration and negatively correlated with creatinine
clearance. These findings suggested that renal glomerular dysfunction was involved in the
increase of serum B,-m concentration in Cd-exposed subjects. Both renal glomerular and
tubular functions in Cd-exposed subjects were supposed to have declined in this follow-up
period, compared to those in 1972. The glomerular dysfunction in Cd-exposed subjects
has progressively declined in these 10 years while tubular function has remained almost
unchanged.




