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Total number of samples (N) for Female = 861

Total Number of samples (N) for Male = 395
By Fiscal Year
Fiscal years 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
N:Female 31 17 8 15 17 24 15 22 30 70 49 74 73 107 71 48 52 56 60 52
N:Male 16 13 12 17 19 12 11 9 13 17 12 38 34 46 33 22 19 18 20 14

Total : 1256

By Age
Age 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 80-
N: Female 38 30 40 107 146 171 174 79 3
N: Male 31 27 17 38 76 58 59 26 2
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Fig.1 Schematic view of hairs on the holder, and the experimental setup for beam irradiation and measurement of
X-rays.
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Fig.2 Changes of concentration of 26 elements in the hair taken from healthy females over 20 years.
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Fig.3 Same as Fig. 1 but for male.

69



NMCC 22 2015

EEROMERPMBEDTZE ZAT, WOEME L THITERBED 20 FERICOE2HBZFEMICA TR X
9, Fig.4 121% Ca BE® 1996 £ 5 2015 £ £ TOEEFmOELZRT, KOAHKEIRT LI, &
b Ca jBE O EHE L = ORI, LMK LT 26201740, BHEICx LT 990690 &, Lol
BHED 2.6 (FLL L, FEMAREZERS D Z ERDND, Ll 20 FMOHERE E LT, AL tbo
EENIFR O B AL,

10000

1000 N AN AL \ B W s

Concentration in ppm

—+Ca-Female -2-Ca-Male

100

1 L L L L L L s L L L 1 L s L L L L L
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fiscal years

Fig.4 Changes in calcium concentration in the hair samples taken from healthy people over 20 years.
Bars indicate standard deviations
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Fig.5 Same as Fig.4 but for magnesium.
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Fig.6 Same as Fig.4 but for iron.
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Fig.7-a Same as Fig.4 but for copper.
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Fig.7-b Same as Fig.7-a but for average Cu concentration for every five years.
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Fig.8-a Same as Fig.4 but for zinc.
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Fig.8-b Same as Fig.8-a but for average Zn concentration for every five years.
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Fig.9 Same as Fig.4 but for selenium.
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Fig.10 Same as Fig.4 but for bromine.
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Fig.11-a. Same as Fig. 4 but for mercury.
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Fig.11-b Same as Fig.8-a but for average Zn concentration for every five years.

-+ Pb-Female

-#-Pbh-Male

Bl

NN 7

— |
o o VN [V

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fiscal years
Fig.12. Same as Fig.4 but for lead.
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Fig.13. Same as Fig.4 but for arsenic.
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Fig.14. Same as Fig.4 but for chromium.
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Abstract

We developed a standard-free method for untreated hairs and the method has been applied to
quantitative analysis of more than 30000 hairs taken from the people concerned in order to evaluate
exposure to some toxic elements and intakes of essential elements. Besides these analyses, we have
measured nearly 2000 hairs collected from healthy people in Japan over the past 20 years. It was
found that concentrations of some elements, such as vanadium, chromium, manganese, copper and
mercury, keep increasing up to the present. Such tendencies were particularly notable for female,
while not clearly observed for male. Concentrations of some essential elements, such as calcium,
magnesium and zinc, show no obvious long-term variations. On the other hand, iron and selenium
show slightly decreasing tendencies. With regard to toxic elements, it was found that arsenic,

chromium and mercury are tending to increase every year.
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