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Trace Element Concentrations in Human Fingernail
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The concentrations of calcium, sodium, zinc, magnesium, potassium, copper and iron in fingernails
of 199 male and 220 female subjects aged 1 to 83 years were determined by atomic absorption spectro-
scopy. To facilitate comparison, the relative concentration was calculated by normalizing the concentra-
tion of each element to that of untreated nails (100%). Of the seven elements in nails washed with
nonionic detergent, the concentration of Na (101%) was the highest, followed by Zn (97%), Cu (88%),
Fe (87%), Ca (79%), K (78%) and Mg (63%). Trace element concentrations in fingernails show large
variability and usually have a skewed frequency distribution pattern, which calls for logarithmic data
transformation rather than an arithmetric mean, this giving a more suitable estimate of each element.
The concentrations of Ca, Mg and Fe in fingernails were significantly higher in the males than in the
females when the subject pool was broken down by sex. Both sex groups over the age of 60 years
exhibited significant decreases of Ca and increases of Na or K.

The correlations of log Na-log K (female : r=0.857, male: r=0.793) and Ca-Mg (female : r=0.892,
male : r=0.838) were the strongest obtained in this study. There were significantly positive correlations
between husband and wife, father or mother and son, and mother and daughter for several elements in
fingernails. These correlations may be explained by the similar eating habits and life styles of such
couples.

To date there is very little information on human fingernail trace element concentrations. The

results of this study can be used as basic data for trace element study in human fingernails.
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Fig.1 Age distribution.
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Bank et al.® i3/dt Ca, Fe, Cu, Mg, Zn OBEE
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iz Mg 2BV TS OBERIC L 21H & KIEE—FKL T
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DEOHRIFD 2O TEHE X Fl 4 R L E
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JR® Ca, Na, Mg, Zn, K, Fe, CulEE®D 241,
BRI BIERSAEB L Tlz, % 2 THEER
LfEIZ DWW T IEEREOBESERE 2T o720 ZDOREE,
B%Zd Na £ Mg (Fig.2, 3), BEoCat KZLT&LD
Zn & Fe B 1 %DHEEKRETY > TREERDH %2R
T EHRAD SNTz, NHITLRO M ERRSI LRI
@ Ca, Mg, Na, CulZ 2\ T HMEINTWBD, HF
12 & BN 7 TEREE I Table 2 R L7z, IHSDTT
FORBEIEAMIZ, BTk Na>Ca>Zn>K>Mg>Fe>
CuZ L TLETRK>Zn MR KR TE LRAIEAMT
b oz, BARELIBEY 1Z2220% (FL) OMHTROHHR

Table 1 Effect of washing on elemental concentration in fingernail.

Element
Ca Na Zn Mg K Fe Cu
Unwashed 7344139 9221262 104+13 112122 223+85 41.0+15.7 15.6+2.6
Washed 581+147 9304265 101+14 70+19 180+46 35.4+17.1 13.7+4.5
(79%) (101%) (97%) (63%) (78%) (86%) (88%)

All data have been expressed in ug/g dry wt. of the element remaning + S.D. (n=23). In adittion, the
concentration of each element is expressed as a percentage of the elemental composition of unwashed nail.



e KFE v NUROBETRBE (845)

&% Ca-587, Na-220, Zn-93.6, Mg-97.5, K-183, Fe i376% (B&) Ot Zn, Fe, CulEOFE: Zh
-40.4%8 £ UF Cu-5.2ppm & LT\ %, EHFEOPRIE Zh146, 21.88 L U'6.9ug/g L LTW3, Zh o DIHER
(B %) i3 Ca-445, Na-723, Zn-172, Mg-56.6, K- EEABROEZ, FBFHE, I MHiEs & CERN
93.9, Fe-37.48 X U Cu-10.9ug/g TH o7z, ARSI BEWEEREZEEZSNDY, FEHRITESZVO

50
] Mal Femal

0+ ale 40 FL_— emale

30+ 30F
8 —
g
é" 20F 20F
~
<3

10 10+

4025—5225
3275—4475
0 y, 0 o o | F"l,,,
275 875 1475 2075 125 725 1325 1925 2595 (ug/g)

Fig. 2 Distribution histograms of Na concentration in fingernail.
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Fig.3 Distribution histograms of Mg concentration in fingernail.

Table 2 Trace elemental concentration in fingernail by sex.

Male (n=199) Female (n=220)
Element

AM.£SD. GM. GD. Min—Max. AM.£SD. GM. GD. Min—Max.
Ca 498 1332* 473 1.33 212— 917 455 168 441 1.43 195— 947
Na 870 541 766 1.56 276—4345 874 724 725 1.73 244—5261
Zn 133 37 128 1.28 76— 304 133 29 130 1.22 83— 316
Mg 73 262* 69 1.42 29— 171 68 29 62 1.53 27— 212
K 124 111 101 1.79 33— 542 150 275 95 1.99 31—2214
Fe 43 173+ 39 1.42 12— 107 34 13 32 1.34 11— 81
Cu 12 6 10 1.61 3.5—30.2 12 6 11 1.51 4.6—31.7

Concentrations (xg/g dry wt.) are shown as arithmetric mean + standard deviation (A.M. + SD.) and as
geometric mean and geometric deviation (G.M. and G.D.). 2: significant difference from female (*: p<0.05, **:
$<0.01).
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Fig.4 Trace element concentrations in fingernail of males (®) and females (O) by age class.
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Fig.5 Correlation between calcium concentration
in fingernail and calcium score. Calcium score were
estimated from food records (milk, dairy products,
small fish and seaweeds intake) : 3 points were given
to a person who take one of those foods every day, 2
points were given to a person who take one of those
foods twice or three times a week and 1 point was
given to a person who take one of those foods very
little.
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KEHB LI UCEFEOMS 7 RO HEBELEI
Table 4 CEH LIz, REFMH, R BTH, BrBFH
B URLBMBEEREHER2RT TENS B
Lize 2h50D 2 EMOMPHMETRICEE R EMED
BELLERE, RBIZOWTRZOBEOKRTSNE
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FEENLHEND Zeh s, EFBECATENEL
REIZHoTeledeEZON, IO LBEEHOTF
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Table 3 Significance table for age and element or element and element correlations.

Age Ca Log Na Zn Mg Log K Fe Cu
Male (n=199)
Age —.175® .344¢ N.S. N.S. N.S. —.215¢ N.S.
Ca N.S. —.266¢ N.S. 7934 N.S. N.S. .370¢4
Log Na .340¢ —.247¢ N.S. N.S. .857¢ N.S. N.S.
Zn N.S. N.S. N.S. N.S. .160? 1472 N.S.
Mg N.S. .8384 N.S. N.S. N.S. N.S. .228°
Log K .391¢ —.167° .892¢ N.S. N.S. N.S. N.S.
Fe N.S. N.S. N.S. N.S. N.S. N.S.
Cu N.S. .490¢ —.191¢ .300¢ .363¢ —.179¢ —.148°
Female (n=220)
2: p<0.05, ®°: p<0.02, °: p<0.01, ¢: p<0.001, N.S.: not significant.
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Fig.6 Correlation between magnesium and calcium concentrations in fingernail by sex.
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Fig.7 Correlation between log potassium and log Fig.8 Correlation between log potassium and log
sodium concentrations in fingernail of male. sodium concentrations in fingernail of female.
Table 4 Correlations among family members.

Correlated Correlation coefficients

parameters n Ca Na Zn Mg K Fe Cu
Husband vs. Wife 42 .752¢ .852¢ .249 .671¢ .976° .134 .169
Father vs. Son 22 .661¢ 4232 .350 .468?2 .546° .231 .150
Father vs. Daughter 24 .452# .236 .085 .291 .108 —.452° .250
Mother vs. Son 23 .618° .607° .693¢ .561° .283 .4362 .243
Mother vs. Daughter 28 .639¢ .658¢ .4308 .611¢ .754¢ —.079 —. 056

a: $<0.05, ®: p<0.01, °: p<0.001
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