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Metallothioneins (MTs) are the widespread proteins in the animal world. While isolated from
the different organs of different animals they only slightly differ in the amino acid composition
from one another. The number of amino acids is fixed in every animal group, that is 60 (or 61)
amino acids. 20 of which are the cysteine radicals which makes over 30% of the amino acid com-
position. Such a large amount of cysteine, which include the sulphydryl groups -SH determines the
metallothionein’s functions (1,3,5,6,9,12).

Metallothioneins take part in the homeostasis of the ions of metals which are necessary for the
proper metabolism of the organism (zinc, copper), regulation of the synthesis of the zinc proteins
(for example the zinc-dependent transcription factors). They also take part in the removal of toxic
metals from the tissue. Besides. they also protect the tissue from the free radicals, radiation, elec-
trophilic pharmacological agents used in the cancer therapy and the mutagens (10,11,13).

The aim of this work was to determine the content of metallothioneins and zinc in
fractions after gel filtration (Sephadex G-75). The research was supposed to answer the
question whether the metallothioneins contain zinc ions after heat--treated cytosol.

MATERIAL AND METHODS

Tissues. The rabbit liver was weighted, washed with physiological saline and homoge-
nized in fourfold volumes of 10 mM Tris-HC! buffer, pH 7.4 with a glass homogenizer. The ho-
mogenates were centrifuged at 10 000 x g for 10 min., and then supernatant was also centrifuged at
100.000. x g, 4° C for ! hr, and the supernatant was heated in a boiling water bath for 2 min. Pre-
cipitated proteins were separated by centrifugation 10,000 x g, 4°C for 10 minutes, and then super-
natant was collected and stored in a freezer.

Gel filtration. 10 ml samples were applied to a Sephadex G-75 column (2 x 50 cm.
Uppsala) equilibrated with elution buffer (10 mmol, Tris-HCI pH 7.4). The samples was eluted
a flow rate of 2 ml/min, and 3 ml were collected in each probe. In the same conditions zinc salinc
solution (ZnCl,) was applied onto the Sephadex G-75 column at the concentration of (.25 mol/l.

Determination of metallothioneins. The levels of the metallothionein were
determined by cadmium-hemoglobin affinity assay using the cadmium isotope ('®Cd) (4).

Determination of zinc. The concentration of zinc was determined spectropho-
tometrically using Pye Unicam (SP-192) spectrophotometer (14).
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chain is fixed, regardless of the source or isoform of the protein (1). MTs are known as heat-stable
proteins and are able to be precipitated at 100° C for 2 min (8). The liver cytosol was initially heat-
treated to remove the heat-liable proteins and then cytosol was applied to a gel filtration column.
Metallothioneins content in each eluted fraction were measured and the result is shown in Figure
1. Another experiment was conducted to further confirm whether the MT peak contains zinc.
A metal peak appeared at low molecular weight fractions. The MTs isolated from rabbit liver
contain zinc.

As part of the present paper zinc saline solution (ZnCl,, so-called free zinc) was applied onto
the Sephadex G-75 column and the gel filtration was performed in the same conditions as the
filtration of the cytosol obtained from a rabbit liver. In fractions flowing out of the column free
zinc appeared second to zinc and metallothioneins from the cytosole subjected to fractioning. The
experiment suggests that zinc is a stable element of the structure, being tightly bound with metal-
lothioneins obtained from a rabbit liver through thermal precipitation.

In the process of evolution living organisms have developed techniques allowing the resorp-
tion of zinc and copper, their transport and storage in the organism as well as systems protecting
them against their toxic activity (3,15). These systems contain proteins of strictly determined
functions (7). The responsibility for the homeostasis of zinc and copper inside the cell is held by
metallothioneins (2).
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SUMMARY

The aim of this work was to determine the content of metallothioneins and zinc in fractions
after gel filtration (Sephadex G-75) of cytosol obtained from rabbit liver. As part of the present
paper zinc saline solution (so-called ZnCl; free zinc) was applied onto the Sephadex G-75 column
and the gel filtration was performed in the same conditions as the filtration of the cytosol obtained
from rabbit liver. In fractions flowing out of the column free zinc appeared second to zinc and
metallothioneins from the cytosole subjected to fractioning. The experiment suggests that zinc is
a stable element of the structure, being tightly bound with metallothioneins obtained from rabbit
liver through thermal precipitation.

Filtracja zelowa (Sephadex G-75) metalotionein oraz roztworu chlorku cynku

Celem pracy bylo oznaczenie zawartosci metalotionein oraz cynku we frakcjach uzyskanych
z filtracji zelowej (sephadeks G-75) cytozolu z watroby krolika. Ponadto w pracy na kolumng
Sephadex G-75 nanoszono roztwor soli cynku (tzw. wolny cynk, ZnCly) i filtracj¢ zelowa prowa-
dzono w tych samych warunkach, co filtracj¢ cytozolu z watroby krélika. ,,Wolny cynk” pojawiat
si¢ w dalszych frakcjach wyplywajacych z kolumny niz cynk i metalotioneiny z poddanego frak-
cjonowaniu cytozolu. Wykonane doswiadczenie sugeruje, ze cynk jest stalym elementem struktury
metalotionein i mocno zwiazany jest z tymi biatkami, uzyskanymi z watroby krélika na drodze
precypitacji termiczne;j.



