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Executive summary:

Background: Thalassemia, one of the global health problems, is caused by mutations of genes
encoding adult globin chains resulting in reduced globin synthesis and imbalance between Ol and
non-0l globin chains in erythroid cells. One of the major life-threatening complications of
thalassemia is iron overload caused by increased iron absorption and/or blood transfusion. Iron
chelators have therefore been used to reduce tissue iron deposition. In thalassemia, the expression
of iron regulatory peptide, hepcidin, is affected by several regulators including iron loading and
ineffective erythropoiesis. However, the expression of iron transport machineries in the duodenum is
not only regulated by systemic signal through hepcidin but also by cellular iron status. It is
noteworthy that iron status of enterocytes as well as the response of duodenal iron transport

machineries to iron chelation and iron loading have not been fully elucidated.

Materials and methods: Male wild type C57BL/6J and th3/+ (BKO; thalassemia mouse model) mice
aged 7 weeks old were given intramuscular injection of 5 mg iron dextran for 2 consecutive days.
After 2-week equilibration, the mice were administered deferoxamine (DFO) intraperitoneally or
deferiprone (DFP; L1) orally for 14 days. Saline injection was used as control. The mice were
sacrificed 24 hours after the last dose of the iron chelator. Liver non-heme iron levels were
spectrophotometrically measured by ferrozine-based assay. The expression of hepcidin and iron

transport machineries was studied by real-time PCR.



Results and discussion: Thalassemia phenotype of BKO mice was confirmed by complete blood
count and spleen non-heme iron measurement, however, only substantial changes in liver iron status
and hepcidin mRNA expression were noted. Increased mRNA expression of duodenal iron transport
machineries, Dcytb and hephaestin, were also observed. Interestingly, wild type and BKO mice
displayed differential responses to iron dextran injection. Remarkably increased iron levels were
found in liver, spleen and serum of wild type mice, whereas, only spleen non-heme iron levels were
affected in BKO mice. Further studies on the expression of iron transporters in duodenum, liver and
spleen demonstrated significantly suppressed Dcyb and hephaestin mRNA levels in the duodenum
of BKO mice upon iron dextran administration which might be responsible for the lack of iron
accumulation in the serum and liver of these mice. In the present study, iron chelation regimens
failed to reduce iron loading in both phenotypes. Indeed, serum iron and spleen non-heme iron
levels were increased in BKO mice treated with iron chelators suggesting that inadequate chelation
might potentially aggravate iron loading in some compartments. However, possible mechanisms
underlying such responses remain to be elucidated as iron transporter mRNA expression and
duodenal iron status were comparable across all groups. It is speculative that these mechanisms
are hepcidin-independent as hepcidin mRNA expression was unaffected by parenteral iron loading or

iron chelation.
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