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ABSTRACT

Secondary iron overload in B-thalassemia patients is commonly caused by an increased
iron absorption or multiple blood transfusions. Excessive iron potentially catalyses free radical
formation leading to the damage of important biomolecules and impairment in cellular function
and integrity. Non-transferrin-bound iron (NTBI) is all forms of iron in the plasma that are bound
to ligands other than transferrin. It is a non-specific chelatable and detectable in plasma of -
thalassemia patients when the large amounts of released iron exceed the transferrin iron binding
capacity. This highly toxic, labile iron potentially causes oxidative damage to cell membranes
and biomolecules. At present deferoxamine (DFO) and 1,2-dimethyl-3-hydroxypyrid-4-one
(deferiprone) are available for the treatment of iron overload. DFO and DFP chelation can give
negative iron balance and reduce oxidative stress; nevertheless, both of them exert several side
effects. Tea (Camellia sinensis) contains six catechins compounds including catechin (C),
epicatechin (EC), epigallocatechin (EGC), epigallocatechin gallate (EGCG), epicatechin gallate
(ECG) and gallocatechin gallate (GCG). EGCG and ECG are the major active components and
known to show strong antioxidant and iron binding activity.

The propose of this study was purposed to compare the efficiency between commercial

and microwave process to produce the green tea (GT) with high catechin content, antioxidative



and iron binding properties. Crude extract and catechin fractions of GT were investigated, in
vitro, for the chelation of NTBI in thalassemic serum (TS). Fresh tea shoots were processed with
commercial and microwave methods. GT crude extract was prepared in hot water at 80°C for 15
minutes and quantified for catechins using the analytical HPLC. Catechin derivatives were
separated from GT extract with the semi-preparative HPLC. Iron binding activity of crude extract
and catechin fractions was examined by spectrophotometric method. NTBI chelation was
mvestigated using the HPLC. Antioxidative property of catechin was assayed in ferrous-EDTA,
ferric-nitrilotriacetate (Fe-NTA) and thalassemic serum treated normal human erythrocytes in the
presence of 3% H,0, using flow cytometry.

Microwave-processed GT had higher catechin content and iron-binding capacity than
commercial GT. Both GT preparations had higher binding affinity for ferric ion than ferrous ion
to form iron-catechin complex(s) exhibiting distinct absorption at 560 and 450 nm. Binding
activity of GT extract with iron was dose- and time-dependent, with the order of ferric-nitrate>
ferric-nitrilotriacetate>ferric citrate. NTBI chelation by crude extract, EGCG and ECG fractions
was dose- and biphasic time-dependent. EGCG had the highest NTBI-chelating activity and ECG
was the second highest, probably due to galloyl group in the molecule. Oxidative stress in iron-
treated erythrocytes was reduced by crude extract, EGCG and ECG due to the limitation of iron in
the Fenton reaction.

In conclusion, microwave method could be efficient for the preparation of green tea with
high catechin content, iron-chelating and antioxidant activities. Removal of NTBI removal by
green tea crude extract, EGCG and ECG was dose- and time-dependent. Among fractionated
catechins, EGCG had the highest iron-chelating capacity and ECG is the second highest. Green
tea crude extract, EGCG and ECG could effectively reduce erythrocyte oxidative stress. Clinical
trials of such crude extract, EGCG and ECG need further investigation to evaluate how effective

they are in vivo.



