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Behaviour of Human Serum Zinc, Calcium, Magnesium and Albumin on
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To estimate the level of physiologically active type metals; zinc (Zn), calcium (Ca) and mag-
nesium (Mg) in human serum, the proportions bound with proteins were determined using either a
Sephadex G-100 or G-150 column.

(1) Zinc

Serum was eluted with 0.156M KCl-ImM Tris HC1 buffer pH 8.5 or Tris HC1 buffer pH 8.5 in
concentrations from 100mM to ImM. With all the buffer solutions mentioned above, the elution
profiles comprised two peaks. The second peak contained albumin. The proportion of Zn in the
second peak was 60-70% with 100mM and 10mM Tris buffer as well as with 0.15M KCl-ImM Tris
buffer pH 8.5. The elution profile with ImM Tris buffer pH 8.5 showed a second peak which was
complicated. The second peak may have contained plural Zn binding proteins.

(2) Calcium and magnesium

Ca and Mg were bound very loosely with albumin and were dissociated from the protein in
0.15M KCI-ImM Tris buffer pH 8.5 or Tris buffer pH 8.5 in concentraions from 100mM to ImM. In
1mM Tris buffer, it was, however, possible to determine metals bound to albumin because the disso-
ciation progressed slowly in the Sephadex column. An attempt was made to determine the metals
bound to albumin from the sera of 16 healthy adults. The proportion of albumin bound type was
42.4+6.2 (M+SD)% for Ca and 40.5+5.49 for Mg.

(3) Albumin

With 0.15M-1mM Tris buffer pH 8.5, the elution volume of serum albumin was adequate for
its molecular weight of 6.9x10* With ImM Tris buffer pH 8.5, the elution of albumin was clearly
delayed as compared to the elution with 0.15M KCl. This delay was confirmed with authentic
albumin, crystallized and lyophylized human serum albumin (Sigma Chemicals). Two peaks were
observed with this albumin in elutions with 0.15M KCI-ImM Tris buffer and 1mM Tris buffer by
monitoring the absorbance at 280nm. The first one ranged to a molecular weight region higher than
10° A part of this sample may aggregate to dimer, etc.
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0.15M KCl-1mM Tris buffer pHS8.5.

Symbol (A) represents the absorbance at 280nm. Ca (@), Mg (O) and Zn (®) contents of
each fraction are represented as percentage (%) to total amount recovered from the column.
Four fractions were pooled and the albumin of this sample was calculated as (280nm absor-
bance) X (albumin content, estimated by cellulose acetate electrophoresis). Column conditions
were described in methods.

Fig. 1 Elution profiles of human serum metals with a Sephadex G-100 column.
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Ca (@), Mg (O), Zn (®) and Cu (X ) contents of each fraction are represented as
percentage (%) to total amount recovered from the column. The scale of the ordinate
for Cu is 1/5, compared to the other metals.
Column conditions were described in methods.

Fig. 2 Changes in elution profiles of serum metals on a Sephadex G-150 column depending on
the concentration of Tris buffer pH8.5
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Crystallized and lyophilized human serum albumin (Sigma
Chemicals) was dissolved in a concentration of 40mg/m/ with
0.15M KCl-1mM Tris buffer pH8.5 (O) or 1mM Tris buffer
pH8.5 (@) and was eluted with each buffer, respectively.
Column conditions were described in methods.

Fig. 3 Delayed elution of serum albumin from a Sephadex G
-100 column with ImM Tris buffer pH8.5
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