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Concentrations of Some Metals in Whole Blood and
Plasma of Normal Adult Subjects
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Table 1 Number of sula_jects by sex and age

Age Male (n) Female (n)
18—19 1 1
20—29 18 13
30—39 19 2
40—49 10 5
50—55 5 0
total 53 total 21
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Table 2 Analytical conditions of flameless ASS

324.8 219.5 217.0 222.8

Anﬂly[it‘;] -.Iinv- 7(1\er)r
Lamp current (mA) 2 3.5 5 5
Heating pr%am
Drying 10T, 30s 110C, 30s  110T, 30s  110T, 30s
Ashing 700T, 30s  800T. 30s  400T, 30s 40T, 30°
Atomization  2200C, 4s 2200C.4s 2000C, 3s  2000C, 3s
Ramp rate 600C/s 600C/s 600C/s 600C/s
Sample size (£ 1) 5 5 5 5
Espanfion 1 2 1 1
Recommended slit width for flame ASS (0.54 nm)

was used in all cases.

Table 3 Metal concentration levels in whole blood

of normal subjects (ug/ml)

Present work

Average £S.D. Range

Reported
Average +S.D.

Element Sex No

Fe M 53 523+44 425~657 50862
F 2 457431 391~527
M 23 48
+ ~
G p Z} 47.644.98  37~55 5
M %} s _ 3
Mg @ ) 32#327  29~42 3
o Mos2 08901 0.64~1.28 0.81%0.16
F 2l 088015  0.54~1.14 0.87+0.23
m MO8 6.05%0.76 4.4~7.4 6.3+ 1.2
F oo 5.16+0.62 3.8~6.4 5.4+ 1.2
o M55 0.00£0.008  0.005~0.049  0.02420.017
F 21 0.021+0.009  0.008~0.043 0.025+0.017
pp M 45 005530000 0.008~0.106  0.076+0.051
F 18  0.064£0.026  0.010~0.100  0.064%0.070
M 47 0.0028+0.0021  0.000~0.006  0.003%0.002
Cd F 21 0.0024%0.0020  0.000~0.007  0.003+0.002
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Fig. 1 Histogram of metal concentration in whole blood
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Fig. 2 Correlation

among the concentration of metals in whole blood
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Table 5 Metal concentration levels in plasma of

normal sub jects (ug/mé)
Element Sex No  Average*+S.D. RangeH (\\ZE—ZDS)I) )
Ca M 23 88.2+3.95
F 2¥ 18.9+1.26 83—98  80.3—96.1
Ve Il\‘-l Zg} 18.9%1.26 16—22 16.4—21.4
Cu Il\:! ?é 0.835+0.127 0.59—1.22 0.58—1.09
Zn II\TI ?& 0.973%£0.151 0.70—1.26 0.76—1.28
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Concentrations of Some Metals in Whole Blood and
Plasma of Normal Adult Subjects

Kazuo Jin., Kazuko Matsuda and Yoshiaki Chiba
Blood samples (n=74; male n=53, famale n=21)

Eight metals



(Fe.Mg.Ca. Cu. Mn, Zn. Pb and Cd) in whole blood
and 4 metals (Mg.Ca,Cu, and Zn) in in plasma
were determined by flame (Fe Mg.Ca and 7n) or
tlameless (Cu.Mn,Pb and Cd) atomic absorption spec
trometry: Protein in the whole blood and plasma
samples were decomposed by wet ashing with nitric’
acid and perchloric acid.

Analvtical results by the quantiative analysis
were tabulated in the form of averages. standard
deviations and ranges for each metal. It was obse-

rved that concentrations of Fe and Zn in whole

blood for male are higher compared with that of

22

iemale. Furthermore, high correlation coefficient
...s obtained between Fe and Zn in whole boold: r
=0.574n=74. Normal concentrations of “essential

metals” were evaluated by the range of mean % 2

S.D.Corelation coefficients of each two “essential
metals” were also calculated.

Statistical distribution data obtained by the quan-
titative analysis showed an approximate “normal”
distribution for Fe, Mg, Ca and Cu in whole blood
and Mg, Ca, Cu and Zn in plasma, and showed
an approximate “log-normal” distridution for Zn,

Mn, Pb and Cd in whole blood.



