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Fig.1 Comparisons of average elemental concentrations in the hair samples taken from healthy people from 1996 to 2015

between female and male. Error bars indicate standard deviations for 861 samples for female and 395 samples for male.
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Fig.2 Changes in calcium concentration in hairs with age. Closed rhombus and open squares indicate female

and male, respectively.
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Fig.3 Same as Fig.2 but for magnesium.
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Fig.4-a Same as Fig.2 but for iron.
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Fig.4-b Same as Fig.4-a but the average iron concentration for babies younger than 1 year old is shown.
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Fig.5 Same as Fig.2 but for copper.
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Fig.6 Same as Fig.2 but for zinc.
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Fig.7 Same as Fig.2 but for selenium.
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Fig.8 Same as Fig.2 but for bromine.
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Fig.9 Same as Fig.2 but for chromium.

Fig.10 121X As OFfEREZ /7T, KD, As IBEIIIBLENBEE RN EN gD, (it 0.94+
0.72. B :0.98+0.83) BIHROFEENDL . As b Cr AR, KN ILREEOL/ 2 M Uik 20 4
MiChZ 0 #EIEmEZ R LTS 7, LOALZOKTRLBY ., RE - NEICHE BRIZIZEAL SRS
ﬂf:ﬁlf‘o 3

+ As-Female
25 B As-Male
2
£
-9
o
£
g1s
E » =
5 = 0 L — '# T~ .
£ 1 — - 9 T
o I ~
L
0.5 }
0 L 1 1 1 1 1 1 1
0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-
Ages

Fig.10 Same as Fig.2 but for arsenic.
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Fig.11 Same as Fig.2 but for mercury.
Fig 12 [ZI1Zh O F M B At & <3, B E IR O TIEME—SR OB MR S WEINIZ 5 Y (ﬁ/$:5.25

+7.1, ﬁr$386+37> LI TF OERKELE 2 RETWA R, BHIIA2ERIChEZ Y IZIE—EM
BRoTWA

20
--Pb-Female
15 - Pb-Male |

£

o

=3

£

510

-

I3

i=

=

3

=

=]

o]

5
0 |
0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-
Ages

Fig.12 Same as Fig.2 but for lead.
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Fig.13 Comparisons of elemental concentration in hair for female living in different circumstances.
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Fig.14 Same comparisons as in Fig.13 but for male.
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Abstract

A standard-free method for untreated hairs has been applied to quantitative analysis of the
hairs taken from 1256 healthy people living in the Iwate prefecture, Japan. It was found that there
are clear sex-specific differences in the concentration of some elements. Concentrations of many
essential elements, such as calcium, magnesium, iron, copper, zinc and bromine, are clearly higher
for female. In particular, calcium concentration is 2.6 times higher for female in comparison with
that for male. Contrarily, concentrations of some toxic elements such as chromium arsenic and
mercury are higher for male. On the other hand, concentrations of many elements vary with age.
Those of calcium, magnesium and zinc start to increase in the middle of teens and reach maximum
in the middle of twenties for female. Mercury concentration increases as the ages advance, while
those of chromium, arsenic and lead show no clear changes with age. Moreover, hairs taken from
university and high school students were analyzed and the results were compared with those for
general healthy people in order to clarify differences depending on living environments. As a result,
high school students show the lowest values for many essential and toxic elements.
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