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Development of invasive micrometric method for blood lead in children
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A lightly-invasive blood collection method from the earlobe for the
determination of metallic element exposures was developed and validated in comparison. Paired blood
samples were collected from the earlobe and cubital vein of 142 Japanese adults participants (85
males and 57 females). The determinations of cadmium (Cd), mercury (Hg), manganese (Mn), lead (Pb)
and selenium (Se) were performed using ICP-MS. There were highly significant correlations between
the earlobe metallic element levels and cubital vein metallic element levels. The both metallic
concentrations were also associated with age and the exposure to tabacco smokes. These data suggest
that the concentrations of metallic elements in earlobe blood can be used to assess metallic
elements exposure. By using capillary blood sampling, it will be possible to determine metallic
elements exposure levels with less stress on the participants.
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Present study population Remaining population
p value*
n Mean + SD % n Mean %
Area (1, Shizuoka) 142 54.9 10 100 0.014
Age 135 335+12.1 8 40.6 + 16.2 0.114
Sex (1, males) 142 59.7 10 40 0.368
Smoking habit 142 10 0.606
one-hand smoking (1, yes) 9.2 10
second-hand smoking (1, yes) 9.2 0

* Student 7-test or 2 test
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(ng/g) n  Median 5th-95th%tile Mean + SD Range
Venous blood
Cd 142 0.64 0.23-2.04 0.75+0.5 0.13-3.09
Hg 142 6.83 2.77-19.4 847+£5.7 0.69-36.5
Mn 142 119 7.41-204 123+3.6 6.13-22.2
Pb 142 8.68 4.86-17.1 9.46 +£ 3.8 3.47-23.9
Se 142 187 158 - 247 194 +£32.0 99.9 -390
Earlobe blood
Cd 142 0.68 0.24-1.95 0.81+0.5 0.10-2.96
Hg 142 6.58 2.38-20.5 825+58 0.33-36.0
Mn 141 12 6.64 - 21.3 12.6 £4.3 1.80 - 28.9
Pb 142 9.64 5.22-17.8 10.2+3.9 4.12-248
Se 142 186 154 - 244 191 +£32.0 99.8-372
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Venous blood Earlobe blood
r value p value r value p value
Cd 0.503 <0.001 0.415 <0.001
Hg 0.298 <0.001 0.294 <0.001
Mn -0.302 <0.001 -0.418 <0.001
Pb 0.413 <0.001 0.356 <0.001
Se 0.22 0.01 0.109 0.208
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