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Concentration of Accumulated Trace Element in Human Lungs, with Special Reference to the

Correlation between Accumulated Amount and Age

Yukiko OHTA, Michi MATSUMOTO and Atsuhiro NAKANO

National Institute for Environmental Studies

A study was made on the trace element concentration in black dust deposited in human lungs which
were considered to have been inhaled through air and then intaked into the body. Autopsied lung samples
were used for this study. Deposited particulates were separated in dissolving with alkaline solution and
were prepared by multiple cycles of ultra-high speed centrifugation. The final residue was then washed
using water and acetone and finally dried. The resulting black powder was analyzed using a scanning
electron microscope coupled with an X-ray microanalyzer and by neutron activation analysis. In result,
Al, Ti, V, Mn, Fe, Zn, Mg, Si and othef elements were determined quantitatively and qualitatively. An
attempt was made to correlate to contents of several elements with age. Correlation coefficients of V, Al,
Fe, Si were positive on 72 samples. On the contrary, that of Mn and Ti were not correlated. This result
means that absorption and clearance of Mn into body were considered to be fast. For emphasis of this re-
sult, lung tissues with deposited particulate was analyzed by ICP method. The result showed a same
tendency on the correlation between accumulated amount of trace element and age in inhaled particulate
deposited into lung tissue. These results provided us a valuable information about intake of trace nutrient

through inhaled particulates into body.
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Table 1. Concentration of trace elements in inhaled particulates deposited in human lungs

Sample ) Concentration (,U g/g)

Age Sex Tobacco Occupation Al Ti \% Mn
89 F (—) None 15104 1073 17.2 104
84 F (=) None 16800 1156 20.3 63.4
78 M (30) Medical Doctor 11960 918 13.3 42.5
78 F (—) None 12970 1352 19.9 70.1
69 M (20) Navvy 49440 2520 50.7 182
65 M (10) None 11580 821 13.5 65.7
56 F (=) House wife 9178 1870 9.61 47.2
50 M (10) Clerk 5851 842 7.59 66.1
45 M (?) Beggar 8009 1420 10.5 78.6
41 M (=) None 18720 2720 28.8 131
37 M (40) Guardman 5558 591 5.97 40.7
31 M (20) Bank clerk 3511 1140 4.23 18.6
26 F (=) Clerk 2644 581 4.14 24.7
21 M (20) Student 7065 3140 4.68 134
19 M {(—) Student 2155 233 4.68 48.1
19 M (20) Student 3944 473 3.08 27.3
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