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Table 1. Average elemental concentrations in serum and their standard deviations for
females (n=148) and males (n=142).

Female F 1 Male Mal
Elements average eénDa € average S%e
(ug/mL) (ug/mL)
Na 866.41 507 946.95 413
Mg 7.31 7.3 6.44 5.4
Al 3.42 3.4 1.20 1.1
Si 8.41 8.4 1.48 1.43
P 55.71 24.9 45.57 18.2
555.03 216 452.756 178
Cl 2268.8 813 2177.9 693
K 146.9 128 105.6 45.1
Ca 72.34 19.7 60.64 14.8
Fe 1.52 1.5 1.52 1.5
Cu 1.12 0.49 1.21 0.46
Zn 1.41 0.80 1.26 0.84
Se 0.111 0.062 0.120 0.058
Br 6.81 3.3 7.41 2.9
Pb 0.0708 0.07 0.205 0.2
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Fig. 1 The sex-specific differences in the elemental concentration in sera taken from 148
females and 142 males (for light elements).
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Fig. 2 The sex-specific differences in the elemental concentration in sera taken from 148
females and 142 males (for medium-weight and heavy elements).
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Fig. 3 The sex-specific differences in the elemental concentration in plasma taken from 41
healthy people.
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Fig. 4 The sex-specific differences in the elemental concentration in hair taken from 41 healthy people.

Fig. 5,

6 (ZiE, MBEhoTERE (B (S 2 BE P ocRRE (il 28X TRd,

Fig. 5 28tk Fig. 6 BBYEICHTHRERTH D, HHICIE, BEF CRREICE W THERME
FEMFBH b Ca. Mg, Fe, Cu. Zn, Br ® 6 LHOMERNFEN TN,

57



NMCC 23 2016

4 5
. Mg . Cu :
- [ ] — 4 *
T [
I I
= c 3.5
c 2.5
S § o
pra] =
© ° ©
s 2 5 25
g c
3 S
C 154 <
o o
®] b O 5
,® ° : Lol °
H 1 *
() [}
0.5
° 0.5 o &
o 3
[ ] ...‘
ol L] e o L4 [
0 1 2 . 8. 4 5 6 0 0.5 1 1.5 2 2.5
Concentration in Plasma Concentration in Plasma
1.40 o 25
Ca . Zn
_ 120 ° =
e £ - . -
c 1.0 c
c
5 . g
= 0.8 ©
= ° c ® .
c [ @ [ ]
S o . L4
S 0.60 ° ° g 1 o © % o
o ° (@] o
@) . . o °
0.40 ®* . *
[ ]
0.5
Q
0.20 % ¢
0.00 ' 0 0 0.5 1 1.5 2 2.5
*  *®Concentration inPlasma . Concentration in Plasma
2.5 1.4
1.2
= 2 hd =
T £ l
= ° I 1
- — C .
S s 5 *
= ° o
g = 038
© ©
+—= [ [ ] =
5 ° ° *E [ ] [ J
g 1 ‘ 8 0.6
=) ° [ J c ° Y
O LY ¢ S
° 0.4 .
® o o o
0.5 [ J
0.2 L4 e © ° r
[ ]
0 0.5 o 15 2 2.5 0 0.2 0.4 0.6 0.8 1 1.2 1.4
Concentration in Plasma Concentration in Plasma

Fig. 5. Scatter diagrams of the elemental concentrations in plasma and hair taken from the
same 20 females.
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Table 2. The ratios of elemental concentration in hair/in plasma.

Elemen | Female Female Male Male
ts average SD average SD
Na 0.230 0.17 0.272 0.20
Mg 53.9 53 24.5 24
Al 49.4 49 61.4 61
Si 502.1 500 128.9 128
P 1.98 1.83 2.65 2.55
S 53.9 13.1 60.8 14.1
Cl 0.234 0.23 0.497 0.41
K 1.45 1.41 1.29 0.88
Ca 21.1 16.9 8.18 4.9
Fe 16.1 8.57 13.3 13
Cu 59.8 58.7 35.0 33.1
Zn 280.8 95.6 291.3 103.1
Se 1.15 1.14 5.04 4.9
Br 3.66 3.6 1.77 1.33
Pb 116.9 116 117.9 117
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Fig. 7. Sex-specific differences in the ratio corresponding to the transfer factors from plasma
to hair, with differences shown as P values.
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Fig. 8. Sex-specific differences in the ratio corresponding to the transfer factors from plasma
to hair in subjects <22 years of age, with differences shown as P values.
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Abstract

We investigated the relationships between the element concentrations in blood
and hair to clarify the sex-specific differences in elemental movement from blood to
hair, as we confirmed the presence of large sex-specific differences in the
concentrations of certain elements in hair in our previous study. First, we compared
the elemental concentrations in serum/plasma taken from healthy people (n = 148
females, 142 males) and found that there were significant differences (up to 20%)
between females and males in levels of phosphorus, sulfur, calcium, bromine, and
lead. We then examined the sex-specific differences in the elemental transfer factors
from blood to hair by analyzing plasma and hair samples that had been
simultaneously collected from the same people (20 females, 21 males). Calcium and
selenium showed significant differences in transfer factors from plasma to hair.
Particularly large sex-specific differences in the calcium concentration were
explained by the difference in the transfer factors from blood to hair. We also
examined the sex-specific differences among teenaged subjects alone (n = 47 females,
9 males; average age was approximately 17 years old) and noted no significant
difference in the transfer factors between sexes. Taken together, these findings
indicate that the transfer factors themselves are influenced by the excretion of sex
hormones.
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