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— Abstract —

Reference Values of Cadmium in Kidney and Liver in Korean

Jung-Duck Park, Byung-Sun Choi, II-Hoon Kweon",
Yeon-Pyo Hong, Im-Won Chang

Department of Preventive Medicine and Community Health,
College of Medicine, Chung-Ang University
Department of Forensic Medicine, National Institute of Scientific Investigation”

Objectives : Cadmium (Cd). a toxic and non-essential metal. is recognized as a human
carcinogen, which has a tendency to accumulate in the human body. The levels of Cd in
renal cortex and liver are good indicators as an index of Cd exposure in the general popu-
lation. In this study. we present an estimation of reference Cd levels in tissue (renal cor-
tex and liver) and total body burden in the general population of Korea.

Methods : Cd and zinc (Zn) were analyzed in renal cortex and liver from 254 autopsies
(male : 188 cases., female @ 66 cases) aged 0 to 87 years.

Results : Geometric mean concentration of Cd was 27.4 and 3.1 wg/g wet weight in
renal cortex and liver, respectively. The level of Zn in renal cortex and liver was 35.4
and 42.6 wg/g wet weight, respectively. The result suggests that kidney is the target
organ for Cd accumulation. The accumulation of Cd in renal cortex was age-dependent
with a biphasic pattern. The level of Cd in renal cortex increased with age up to the
fifties, and then leveled off thereafter. Based on the data, the regression model for Cd
accumulation in renal cortex by age is predicted by : Log KCd = 0.2325 + 0.0553 - Age -
0.0005 - Age®. The highest Cd accumulation in renal cortex of Koreans was estimated at
43.3 ug/g wet weight at 50.8 years old. In addition. the total Cd body burden by age was
estimated by the following equation @ Total Cd Body Burden = -4.5948 + 1.2278 - Age -
0.0121 - Age’. The highest body burden of Cd was estimated at 26.5 mg at age 50.7 years
in the Korean general population. The positive correlation between Zn and Cd was
observed in renal cortex and liver.

Conclusions : The level of Cd exposure in Korean was found to be lower than in
Japanese, but same as or higher than in American and Europeans.
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15 (8.0 %) B 60 Al o]%de] 8 ol(4.2 %) &
olgltt. ARfeA = 20~39 Al 38 l(57.6 %),
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Table 1. Demographic characteristics of subjects
Male Female Total
n (%) n (%) n (%)
Age (years) 0~ 19 15 (8.0) 8 (12.1D 23 9.1)
20 ~ 39 85 (45.2) 38 (57.6) 123 (48.4)
40 ~ 59 80 (42.6) 9 (13.6) 89 (35.0)
fe_______Aboveo0 __ 8 42 1 ____ ae.n ______ v @5 .
District Seoul 87 (46.3) 35 (53.0) 122 (48.0)
Surrounding country 101 (53.7) 31 (47.0) 132 (52.0)
188 100.0) 66 (100.0) 254 (100.0)

Table 2. Mean concentration of Cd and Zn in kidney cortex and liver

(unit : #g/g wet weight)

Male (n=188)

Female (n=66) Total (n=254)

GM* GSD™ GM* SN GM* GsSD™
Kidney 27.3 (2.0 27.7 2.7 27.4 (2.2)
od Liver 2.7 1.9 4.4 1.9) 3.1 1.9
___________ KCd/Lfn w01 63 .88
Kidney 35.6 (1 35.0 1.4) 35.4 1.4)
7n Liver 41.6 a 45.5 1.4) 42.6 (1.4)
KCd/LZn 0.9 0.8 0.8

cf. GM" : Geometric mean, GSD™

(KZn/LZn ratio)9] <F 0.8 #je|ic}.
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Fig. 1. Age-dependent pattern of Cd and Zn lev-
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Fig. 2. Estimation curve of cadmium concentra-
tion in kidney cortex by age in the Korean gener-
al population.
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Fig. 3. Estimation curve of cadmium total body
burden according to age group in the Korean gen-
eral population.
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F SAFE i ved 8/ AYE vt R
3t Iwao 5(1983)9] H]EAA 45.5 ws/g wet

weight F9% 64.8 w/g wet weight =
Yukawa 5(1980)9] 53 ug/g wet weight Bth&=
woks, vmlare] HlEARt 19.3 we/g wet weight

9 Agel AW FFE SR F
£ 33 719E AN BE AT dns 59 ,
ARGt (Iwao &, 1983). 7l=F< 5¥Hs] Z=H Kidney
Aol Qi ATANA 1897-1939d 4] 2aA o O
&
Table 3. The Pearson’s correlation coefficients of 5 geeiO
. . . . . o o o o :
cadmium and zinc in kidney cortex and liver 0001 o Liver
KCd KZn Lcd LZn o
o000t o
KCd  1.0000 : . ‘ . . :
KZn  0.6406  1.0000 0 Do 0 4 s & W 80
LCd  0.3662"*  0.2224**  1.0000 Age (years)
LZ 0.0139 0.1883**  0.5202**  1.0000
n Fig. 5. Age-dependent pattern of the Cd/Zn ratio
cf. **p<0.01 in kidney cortex and liver.
m .
Kidney Liver - 60
00 { Log KZn = 1.1410 + 0.2841 * Log KCd  |Log LZn=1.5016 +0.2590 * Log LCd | w40
r = 0.6404 r=0.5202 | 20
8]¢]
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Fig. 4. The relationship between cadmium and zinc concentration in kidney cortex and liver.
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it AAY F&, dAE F A8 291 H53A
1 F&o] mEHolof & FHo=mr AyAHG
(Piscator, 1985).

FIEES HEF 55024 Qe B4
Z Aol EAEkA] kot Alzte] Aol mek A
A S B 295 0] oF 40~50U 7HAl= ERG
A A FtlE=Rw FH ] STt 1o ¥
= #asE ez BauHo i (Meranger
. 1981). ol AoA AN RIS AR
E AZ9E Jtes SH S Aol okl
2 Z7lElE oo m 10uiet 200 7kA F4 3
S7FI oY o] & FUtkdel E3tEe] HzA
Aol 500 7HAle AEHALY 2 o] Fo=
% of AWt FRES ez g d& ul= )
vtk Ad= 9 299 T A - B} v
A3t (Ellis 5. 1979: Iwao 5. 1983:
Salmela 5, 1983: Chung &, 1986: Lindqvist
5. 1989). A8 AAAAY Jl=g AP
AE 13 SFEoE 23 42 Wi 9 A%
ste], 7 AR wet AT Ttew SHES
FH4E & de d=24L Log KCd=0.2325+
0.0553 - Age-0.0005 - Age® & AF=HAc}. A&
H o EdomRE x| oA A EY 7}
ZF FHwo] dA¥d ug} Ity 238 A
=71 AlFee A &, A9 A JtleE £3Y
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Hoaok, ARTAW Tt FH Tl AR we
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1981: Piscator, 1985). Ul Jl=w 4=
20t Al S7FE oy 1 o] el Bk Wi
ol BEEA] gkt

A AR AAE A 2 HiE ol EE
t 47t 35.4 ug/g wet weight 3 42.6 wg/g wet
weight24 & AFAE9 Huet M =3k
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frolgh o] Aete] dem, HFETE Ag9A
oAlA Fl=EF oldFe] BHAMo] ¥ w2 ZeR
ZE At ol FtEgd FEHAES o AW F
| 7t=go] dAHAl FHATIQ Pl Ay
el e 7t=ge] =40l tigh Wolrldew
13 metallothionein® Aol F==o] 7l=§

Al 438E Jlegs TR JlEws
=3} AlZ1tHGoering® Klaassen, 1983). A3t

Aol wet P4l 7l=H-2 metallothionein
A3td FH(CAd-MDE E3d fElEo] 249
AA A A FFE] TFH R A F3
o 4k QIFFEHE AERAS B v|F
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< U5 metallothionein® A3 ez =4
3l olu] 22 o}% metallothionein® ¢%
gk v 2 ZgE o] EAs] Wi Her gt
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ol B0 qu H oo (R

=
jus)
W

=2 Bz
- X

o ok
- =
2 5 : Jlege QAlY BAuAeE Baest
o ARgelA MeAEe]l Yt flEs BAZAA
Welx FARE Aol AT 4 =
#el 22 23 P14 Qi AP Y
A B3l vl Ak WYRoR T2E Tz
2 7Hg 3 v
W ol AT 5HE SEge] Zze

Aol gl 0~874 B9
1884, =} : 664)E %
A AR

]
FAA 25490 (A
o2 AR A HAZ
Azt g=elel QoiA 417t
i & AASA, A

o
&
o,
W
\l

3} Al ) 7R B
o] 7k dAle A7 27.4 ug/g wet weight$}
3.1 wg/g wet weight o], o9l 713t HX
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