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ABSTRACT

Iron overload is commonly found in blood transfusion-dependent J3-
thalassemia patients. Excessive iron can catalyze generation of free radicals, leading
to damage of biomolecules and malfunctions of many organs. Non-transferrin-bound
iron (NTBI) is all forms of iron in thalassemia plasma that are bound to ligands other
than transferrin. It is a highly toxic, labile iron and potentially causes oxidative
biomolecule and tissue damage. Cardiac siderosis and complications are the major

cause of sudden death in [B-thalassemia major patients. Desferrioxamine (DFO),
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deferiprone (DFP) and deferasirox (DFX) are promising iron chelators used for
treatment of iron overload; however, they cause adverse effects. Curcuminoids
(CUR) from Curcuma longa L. tumeric has many biological activities, anti-oxidative
and metal ion chelating properties of the CUR are challenging. This study purposed
to investigate the effect of CUR on iron overload in -thalassemic mice. Iron-binding
activity of the CUR and tetrahydrocurcumin (THC) was examined using
spectrophotometric and high-performance liquid chromatographic (HPLC)
techniques. Iron-chelating capacity of the CUR was studied in wild type (m“B” ") and
heterozygous B-knockout (m”Bth'/ ") mice (C57BL/6 strain), which received ferrocene-
supplemented diet (FE diet) together with treatments of CUR (200 mg/kg) and DFP
(50 mg/kg) for 2 months. Biochemical, electrophysiological and histochemical
analyses were performed in the treated mice.

Apparently, ferric ion (Fe*") interacted with the CUR and THC to form a Fe**-
(CUR) product (Amex at 510 nm.) and Fe’*-(THC), product (Amsx at 420 nm.)
respectively in a dose-dependent manner. Plasma NTBI was dramatically decreased
by these compounds. FE diet elevated blood hemoglobin levels slightly, plasma
NTBI and MDA concentrations significantly of the WT and BKO mice. The FE diet
increased non-heme iron, MDA and ferritin levels, but lowered total glutathione
concentration in livers of the iron-loaded mice. Perl’s staining result showed high
iron accumulations in liver, heart and spleen tissues of the FE diet-fed mice.
Obviously, CUR and DFP treatments lowered the increasing of plasma NTBI and
MDA levels of the iron-loaded mice. The compounds reduced levels of non-heme
iron, ferritin and MDA, but increased levels of total glutathione in livers of the mice.

Heart rate variability (HRV) was depressed in the FE diet-fed mice; nonetheless, the
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CUR and DFP treatments were able to improve the depressed HRV. The results
imply that CUR could be an effective iron-chelating, free-radicals scavenging and
cardioprotective agent useful for [-thalassemic mice with iron overload.

Prospectively, curcuminoids would be used in combined or adjunctive chelation

therapy so as to increase its efficacy and minimize the side effects.
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