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Abstract — Heavy metals, such as Al, As, Cd, Cr, Cu, Fe, Hg, Mn, Mo, Ni, Pb, Se, Si, Sn, V and Zn, were
analyzed on kidney cortex and medulla of Korean obtained from 154 forensic medical autopsy cadavers.
Heavy metals were analysed by inductively coupled plasma atomic emission spectrometry. In kidney cor-
tex, the concentrations of Al, Cd, Cu, Mn, Mo, Pb, Se, Si and Zn were significantly higher than in the kidney
medulla (Cd, Cu, Mn, Mo, Zn : p<0.01, Al, Pb, Se, Si : p<0.05). No significant local differences were found
between kidney cortex and kidney medulla in the concentrations of As, Cr, Fe, Hg, Ni, Sn and V. In kidney
cortex and kidney medulla, Cd concentrations correlated positively with age, but Mn concentrations cor-
related negatively with age. A significantly positive correlation between Cd and Zn, Cd and Cu, Zn and Cu,
Al and Sj, Se and As was found in kidney cortex and kidney medulla. A significantly positive correlation
between Hg and Se was only observed in kidney cortex. These results indicate that the distribution of haz-
ardous heavy metals is similar to that of essential elements in the tissues.
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Table I- Distribution of age and sex of individual subjects

Age group Male Female Total
Teens 3 9 12
Twenties 10 7 17
Thirties 27 22 49
Forties 29 12 41
Fifties 19 4 23
Sixties 9 - 9
Seventies 2 1 3

Total 99 55 154
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Table II — Elemental concentrations in Korean human kidney cortex and kidney medulla(ug/g - wet weight)

E Kidney Cortex Kidney Medulla

lement N Mean(SD) Range 95% C1 N Mean(SD) Range 95% CI
Al 153 4.0(4.3)* <31 3.34.7 147 3.1(3.2) <27 2.6-3.7
As 154 0.18(0.26) <21 0.14-0.22 | 148 0.14(0.21) <095 0.11-0.18
Cd 151 37(18)** 9.0-102 35-40 146 28(15) 4.7-74 26-31
Cr 153 0.12(0.11) <069 0.10-0.14 | 147 0.12(0.11) < 0.68 0.10-0.14
Cu 154 2.6(0.96)** 0.16-6.9 2.4-2.7 148 2.3(0.88) 0.16-6.1 2.1-24
Fe 154 85(32) 14-157 80-90 148 87(33) 15-163 8292
Hg 151 0.28(0.28) <21 0.23-0.32 | 147 0.25(0.28) <19 0.20-0.30
Mn 154 1.0(0.27)** <18 0.99-1.1 148 0.86(0.26) <15 0.82-0.90
Mo 154 0.28(0.15)** <098 0.26-0.30 | 148 0.21(0.13) < 0.80 0.19-0.24
Ni 153 0.06(0.09) <037 0.04-0.07 | 148 0.06(0.09) =< 0.36 0.04-0.07
Pb 154 0.20(0.31)* <16 0.15-025 | 147 0.13(0.23) =10 0.10-0.17
Se 153 1.3(0.63)* <43 1.2-14 146 1.1(0.61) <47 1.1-1.2
Si 150 11(18)* <125 8.4-14 144 7.8(8.0) <54 6.5-9.1
Sn 154 0.12(0.27) <14 0.08-0.17 | 148 0.11(0.26) <17 0.07-0.16
v 154 0.41(0.18) <14 0.39-0.44 | 148 0.38(0.14) <11 0.36-0.40
Zn 152 50(20)** 24-131 47-54 146 41(15) 16-77 39-44

CI : 21377} (Confidence Interval)

Significant difference between kidney cortex and kidney medulla :
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Table III - Correlation coefficients of elemental concentration with age

Al As Cd Cr Cu Fe Hg Mn
Kidney cortex - - 0.329%* - - - - -0.321%*
Kidney medulla - - 0.290** - - - - -0.253%*

Mo Ni Pb Se Si Sn A Zn
Kidney cortex - - - - - - - -
Kidney medulla - - - - - - - -

Figures in the table are coefficients between elemental concentration and age :

(-) means not significant.
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Fig. 1 - Correlation between age and Cd concentration in kidney cortex(A) and kidney medulla(B) (**p<0.01).
Significantly positive correlations between age and Cd concentration in kidney means Cd is accumulated in kidney

as the increase of age.
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Fig. 2 — Correlation between age and Mn concentration in kidney cortex(A) and kidney medulla(B) (**p<0.01).

Table IV - Correlation coefficients between heavy metals in kidney cortex and kidney medulla

Correlation Se/Hg Se/As Cd/In Cd/Cu Zn/Cu Al/Si
Kidney cortex 0.238** 0.187* 0.568** 0.426%* 0.517* 0.530%*
Kidney medulla - 0.205* 0.695%* 0.507** 0.484** 0.402%*

Figures in the table are coefficients between elemental concentrations :

(-) means not significant.
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Fig. 3 — Correlation between the concentrations of Cd and Zn in kidney cortex(A) and kidney medulla(B) (**p<0.01).
Significantly positive correlations between Cd and Zn in kidney reflect the protective effects of zinc against toxic

effects of Cd in human organs.
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