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The Protective Role of Ceruloplasmin Against the Activity
of Free Radicals in Brain Ischaemia

Ochronna rola ceruloplazminy przed dzialaniem wolnych rodnikow
w niedokrwieniu moézgu

Free radicals are atoms, groups of atoms or particles having on their last orbital at
least one unpaired electron. This feature decides about their great chemical reactivity and
lability (12, 16).

To potentially toxic oxygen radicals belong: peroxidal anion radical, hydroxidal ra-
dical, hydrogen peroxide, hydroxylic radical, peroxidal lipid radical, singletal oxygen (12).

The presence of free radicals in biological systems may play a role in etiopathogenesis
of different illnesses. Overactivity of these compounds causes damage of tissues and
bodily organs (3, 16, 18).

The central nervous system is especially susceptible to ischaemia and
anoxia. Ischemia causes biochemical changes in the brain characterized
by depolarization of neurons’ membranes. As the outcome of ischaemiac
depolarization potassium ions come out of the cells and sodium and
calcium ions come into the cells. Neurotransmitters, stimulating amino-
acids including, are released in a toxical quantity (7, 13). An important
generator of free radicals is xanthinal oxidase. Tissue ischaemia and
following reperfusion causes the conversion of dehydrogenase into
oxydase. In anoxiac conditions oxidative phosphorylation has small
efficiency, which causes the catabolism of excess adenosine into hipoxan-
thine. It is considered that the damage of the tissue is caused by repeated
restoring of circulation (reperfusion) which causes greater oxygen
saturation. Then overproduction of free radicals is created in the
xanthinal oxidase system (1, 3, 6).
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Ceruloplasmin synthesis occurs in parenchymal cells of the liver on
ribosomes of andoplasmatic reticule as a result of affecting its mRNA.
Ceruloplasmin synthesis induction occurs under the influence of inter-
leukine-1 and cachektine. Ceruloplasmin is synthetised as a precursor
with molecule mass around 80,000 daltons and then changed into a final
form.

The activation and synthesis of ceruloplasmin gene is influenced by
glycocorticosteroids, cyclical AMP, copper ions, estrogens, thyroid
hormones, somatotropin (2, 4).

Polymorphic instability of ceruloplasmin is conditioned by the
presence of three allels of this protein. Different genetic variants are
probably responsible for the differences in oxidizing activity of cerulo-
plasmin.

Ceruloplasmin plays a significant role in metabolism of copper and
iron ions, activation of aromatic amines oxidase, it has an antioxidizing
and probably immunomodulative role. Ceruloplasmin functions as
a central molecular focus of copper and iron ions metabolism. As the
main protein transporter of copper it delivers this metal to tissue enzymes
like cytochromic oxidase. It owes the influence of oxygen metabolisn to
the presence of copper atoms in its molecule. Ceruloplasmin brakes
a series of enzymatic reactions with the participation of peroxide ions
through the dismutation reaction and removes hydroxyl radicals and free
oxygen through mechanisms not yet explained (2, 4, 10, 12, 18).

To ceruloplasmin is ascribed a function of an inhibitor of lipids
peroxidation, because it hampers the oxidizing of unsaturated aliphatic
acid of lipids as a result of enzymatic oxidizing bivalent iron into
a trivalent one (18).

Ceruloplasmin controls releasing of iron from liver cells, changing it
and building it into a transferin molecule. Iron ions bound to transferin
may be transported into tissues. For maximal releasing of iron ions 5% of
proper concentration of ceruloplasmin is sufficient.

Oxidizing activity of ceruloplasmin concerns biogenic amines, ad-
renaline, serotonine, noradrenaline, ascorbinians and some sulphydryl
compounds (3, 18).

Tissue damage, brain tissue including, may follow when antioxidizing
system becomes insufficient as a result of excessive releasing of free
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STRESZCZENIE

Przedstawiono rolg¢ wolnych rodnikéw w patomechanizmie uszkodzenia tkanki

mozgowej oraz system antyoksydacyjny, do ktérego nalezy ceruloplazmina.

Z pismiennictwa wynika, ze w przebiegu réznych schorzen, rowniez naczyniowych

uszkodzen moézgu, dochodzi do wzrostu tego biatka w surowicy krwi chorych.






