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ABSTRACT

Iron overload associated with oxidative stress is commonly found in B-thalassemia
major patients due to increased iron absorption and multiple blood transfusions. Liver
iron overload could in turn facilitate the development or persistence of chronic
progressive liver disease. Effective iron chelators such as deferiprone (DFP) and
desferrioxamine (DFO) and antioxidants are included in medical regime used to

improve their quality of life and survival.

Our new orally active bidentate iron chelator called 1-(N-acetyl-6-aminohexyl)-
3-hydroxy-2-methylpyridin-4-one (CM1) has been investigated extensively both in vitro
and in vivo. It is the DFP analogue which can chelate toxic biological irons including
non-transferrin bound iron (NTBI), labile plasma iron (LPI) and labile iron pool (LIP).
In iron homeostasis, 4-disulfide-bond, 25-amino-acid hepcidin hormone regulates iron
transport across duodenal cells and iron efflux from reticuloendothelial macrophage.
Levels of hepcidin gene expression and concentration reflect iron deficiency, iron
overload and some liver disease conditions. Competitive ELISA and LC/MS techniques
are routinely used to measure plasma and urinary hepcidin concentrations; nonetheless,

they are very expensive.
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The study was purposed to evaluate efficacy of CM1 in treatment of hepatocytes
and B-knockout (BKO) thalassemic mice with iron overload and to develop a new
method for hepcidin measurement. We found that CM1 decreased levels of LIP,
reactive oxygen species (ROS) in iron-loaded mouse hepatocyte and HepG2 cell
cultures in a concentration-dependent manner. Importantly, the compound increased
mitochondrial membrane potential (A%¥m) in the hepatocytes effectively. Combined
treatments of CM1 with 25 pM DFP and with 25 uM DFO were demonstrated to
decrease the LIP levels in the both cells and tended to reduce ROS in HepG2 cells.
BKO mice fed with ferrocene diet resulted in iron overload and CM1 treatment (50
mg/kg/day, po) decreased plasma levels of NTBI, LPI and malondialdenyde (MDA),
but not ferritin (Ft).

Synthetic peptides (GGHG and DTH-NH2) mimicing metal-binding motives of
the hepcidin N-terminus and fluorescent hepcidin were synthesized and used to
investigate Cu?*-binding property. We found that the binding of Cu?* to albumin cannot
be modelled reliably by short peptides mimics of hepcidin and serum hepcidin
coordinated to Cu?" was much lower than serum albumin. Moreover, Cu?* binding
property of fluorescent hepcidin can be used for further development of competitive

fluorescent hepcidin probe assay.

Our findings support the evidence of iron-chelating and free radical-
scavenging activities of CM1 in the livers with iron overload, which potentially protect
against oxidative liver dysfunction and inflammation. Efficacy of CM1 needs to be tried

clinically and intensively in B-thalassemia patients with iron overload.
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