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ABSTRACT

Iron-overloaded condition can be found in B-thalassemic patients with regular
blood transfusion. This condition can lead to iron deposition in many tissues
especially in the heart. Iron overload has been shown to associate with elevated
oxidative stress in tissues. Elevated cardiac iron causes iron-overload
cardiomyopathy, a condition which provokes mortality due to heart failure in
thalassemic patients. Previous studies demonstrated that myocardial iron uptake may
occur via L-type calcium channels (LTCC). However, direct evidence regarding iron
uptake via the LTCC as well as its expression and response to iron overloaded

condition in cardiomyocytes has not been investigated. Cultured cardiomyocytes



vi

from genetic-altered B-thalassemic mice were used for this investigation. Aims of this
study were investigate whether the expression of LTCC and iron uptake in cultured
cardiomyocytes from thalassemic mice were different from wild-type mice at the
baseline and under iron overload condition. Because thalassemic mice showed a
highly significant increase in heart tissue iron compared to wild type mice and
previous study demonstrated that LTCC plays an important role in iron-uptake in
cardiomyocytes. So, we hypothesize that the amount of iron uptake from culture
medium and the expression of LTCC in thalassemic cardiomyocytes are greater than
those of wide-type mice. Moreover, the iron uptake into the cardiomyocytes under
iron overload may be blocked by LTCC blocker.

Cultured ventricular cardiomyocytes were isolated from the hearts of adult
heterozygous B-globin gene knockout thalassemic mice (HT), double heterozygous B-
globin gene knockout with HbE (DH) and wild-type mice. Quantification of iron
uptake in cardiomyocytes was performed by Calcein-AM fluorescence assay. The
expression of LTCC was visualized and quantified by the immunohisotchemical
method and Scion Image program. Our results showed that iron uptake under iron
overloaded condition and the expression of LTCC in the cultured ventricular
myocytes of thalassemic mice were greater than those of wild type cells (p<0.05). The
iron uptake into the cultured cardiomyocytes from three types of mice could be
inhibited by iron chelator desferrioxamine (DFO); however, it was not be blocked by
the LTCC blocker.

In conclusion, iron accumulation and uptake is increased in thalassemic
cardiomyocytes compared to wild type cells. The LTCC expression of thalassemic

cardiomyocytes is greater than wild type cells. However, the blockade of LTCC



vii
could not prevent iron uptake into cardiomyocytes. Our findings suggest that iron
uptake mechanisms in cardiomyocytes may be mediated by other pathways rather

than LTCC. Therefore, further investigations are required to determine the pathways

for iron-uptake into cultured cardiomyocytes.
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