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ABSTRACT

Though particularly of interest, the role of iron overload as a cause or
consequence of disease progression is still unclear. Iron may induce oxidative stress
via the production of reactive oxygen species, facilitating pathogenesis. This study
investigated the role of iron in relation to oxidative stress as a potential risk factor and
significant indicator in the development of iron-related pathology.

We decide to use a Thalassemia model, a common iron overload-related
disorder to investigate the effect of natural antioxidants, green tea catechins on
subjects having iron overload and oxidative stress. The study was conducted using the

thalassemic mice model established by the specific modulation of [3-globin gene. Two
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types of thalassemic mice were included, heterozygous [3-knockout (BKO) and double
heterozygous [B-knock out with human HbE gene (DH) and closely resemble [3-
thalassemia intermedia patients. Iron overlaod was initiated by feeding mice with a
ferrocene-enriched diet for 12 weeks. Thereafter, mice were treated with the crude
green tea extract (GTE), purified catechins compound: Epigallocatechingallate
(EGCQG) or iron chelator: deferiprone (L1) for a further 12 weeks. During this period
of time, iron status and oxidative stress parameters were determined.

In iron-loaded animals, elevated plasma levels of non-transferrin bound iron
(NTBI), labile phasma iron (LPI) and lipid peroxidation tended to normalize in
response to oral therapy with GTE as well as EGCG. At the same time, plasma
glutathione was increased. Mice exhibited a decrease of lipid peroxidation and an
improvement in the oxidant—antioxidant balance in erythrocytes. GTE and EGCG
effectively inhibited hemolysis and thereby prolonged the RBC half-life. Coincidently
with the plasma status, GTE and EGCG effectively attenuated iron deposition and
oxidative damage to hepatic tissue. This may further prevent iron overload-induced
liver damage and fibrosis.

The ability of green tea catechins to improve several of the fundamental
pathological disturbances of Thalassemia brings out a clinical potential in diminishing
iron overload complication when administered at the early stage of disease
development. Combined chelation therapy using catchins with standard iron chelator
would be very much be of interest in [3-thalassemia patients with iron overload.

Misregulation of iron homeostasis has also been a concern in various kinds of
neurodegenerative and neurological disorders. Epilepsy, one of the common

neurological disorders, is thought to be related to oxidative stress, although the exact
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mechanism still remains a mystery. Our epidemiological study revealed a high
occurrence of NTBI, a toxic form of iron in this group of patients. It is interesting that
from over 130 patients investigated, 50 have shown a positive NTBI value, although
their serum iron and ferritin levels stayed within the normal criteria. The iron overload
conditions which occurred in these patients might be acute or reversible. Also, the
effect of different antiepileptic drug (AED) treatments might be involved.

By data analysis, valproic acid (VPA), a commonly used AED was shown to
predominantly affect the presence of NTBI and the levels of oxidative stress. Both
iron and oxidative stress parameters were found to increase coincidently with a daily
dose of VPA given to patients. Moreover, the effects of VPA were attenuated when
patients received other AEDs along with or without VPA, respectively. The study
provides a new insight for the involvement of NTBI in the pathology of epilepsy,
especially in relation with the induction of oxidative stress. The effect of this drug
treatment on patients experiencing iron overload and oxidative stress has been
strongly encouraged. The knowledge may be of further importance to indicate the
cytotoxicity of VPA drug when used and may also be a suitable tool for the

improvement of patient care.
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