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ABSTRACT

Secondary iron overload is commonly found in B-thalassaemia patients with
multiple blood transfusions. Potentially, excessive iron can catalyze free radical
formation leading to oxidative tissue damage and organ dysfunction. Non-transferrin-
bound iron (NTBI) is a form of iron in the plasma that is bound to ligands other than
tranferrin. It appears when the large amount of iron released into plasma exceeded
transferrin iron binding capacity. Desferrioxamine (DFO) and deferiprone (DFP) are
nowadays used for iron chelation therapy while deferasirox (DFX) is in phase III
clinical trial. Due to side effects and continuous treatment, development of cheap and
effective oral iron chelators is required. This work was performed to study iron-
chelating activity and cytotoxicity of a novel tridentate oral iron chelator, 3-
hydroxypyridin-4-one conjugate (HPO conjugate), in vitro.

The HPO conjugate was chemically synthesized and purified in our
laboratory.  Electrospray ionization mass spectrometry (EIS-MS) was used to
determine its molecular weight (MW), and X- ray crystallographic technique was
used to identify the molecular structure. The compound (MW = 266 dalton) was

further assayed for iron-binding activity and cytotoxicity. Chemical iron binding of



vi

the compound was measured spectrophotometrically, and chelating activity of the
plasma NTBI was investigated using nitrilotriacetic acid chelation/HPLC technique.
Cytotoxic effect on cultured HL-60 cells and peripheral blood mononuclear cells
(PBMC) was determined by using a colorimetric MTT 3-(4, 5-dimethylthiazolyl-2)-2,
5-diphenyltetrazoliu bromide) test. Apoptotic activity of the HPO conjugate was
investigated with a flow cytometry,

The HPO conjugate dose dependently bound Fe®* and formed a red colored
product. The complex had predominant absorption between 480-490 nm and was
stable up to 16 hours in the solution, pH 7.0. The HPO conjugate also bound to other
metal ions including Zn®**, Cu” and Ca®" with different affinity. Removal of the
plasma NTBI by the HPO conjugate was both concentration- and time-dependent, and
also comparable to those by DFP and DFO. The compound (2.5 pM) chelated
approximately 50% of NTBI content in thalassemic plasma; however, increase of the
HPO conjugate concentrations did not change the NTBI chelation any more, At
equivalent concentrations, it was less toxic to the HL-60 cells than DFO.
Interestingly, the HPO conjugate was slightly toxic to the peripheral blood
mononuclear cells, PBMC cells (cell viability >90%) when compared to the DFO and
DFP. The HPO conjugate was able to induce apoptosis in the HL-60 cell line.

In conclusion, the HPO conjugate would be a novel oral iron chelator that can
remove the NTBI in the thalassemic plasma effectively. It was slightly harmful to the
PBMC, and potentially inhibited proliferation of the HL-60 cell line by inducing
apoptosis. In prospective, the HPO conjugate novel iron chelator needs to be further
investigated in iron-overloaded animals and patients to evaluate its efficacy in urinary

and fecal iron excretion.
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